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New Orleans Municipal Auditorium 


This stupendous structure is assured 
a bountiful supply of heat by the af Y 


Sarco Heating System 


Another monument to the good judgement and 
ability of Favrot & Livaudais, Ltd., Architects; 
A. G. Rose, Inc., Plumbing & Heating Contractors, 
and F. H. Chisholm, Consulting Engineers, is this 
$2,000,000 auditorium which seats 10,500 people. 

The more costly a building, the greater is the re- 
sponsibility of selecting its equipment. In buildings 
of this type you will find the Sarco Heating System. 

Sarco Vacuum and Vapor Heating Systems 
are installed in many hundreds of the country’s 
finest buildings. 


For the convenience of architects, engineers and contractors, 
we maintain a competent force of practical heating engineers, 
who are available for consultation as to the best Sarco System to 
suit specific conditions. We gladly give assistance with special de- 
tails of application and furnish information, based upon our long and 
varied experience, on any phase of vapor and vacuum heating. 

Write for Catalog pPp-40. 


1 SARCO COMPANY, INC. 
To | 183 Madison Avenue, New York, N.Y. 
A QUALITY Branches in Principal Cities 


SARCO CANADA LIMITED 
Federal Building, Toronto, Ont., Canada 


1, Air Eliminator 3. Radiator Trap 
2. Alternating Receiver 4. Inlet Valve 
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EDITORIALS 


Is Ice on the 
Way Back? 


F OR some years the ice industry has experienced a 
rapid loss of its household market. To such an extent 
is this true that it has occasioned no little alarm. Re- 
cently there have been rumblings and even active 
eruptions which lead to the thought that perhaps this 
strongly entrenched and amply financed industry is 
about to burst into new activity. Ice is becoming 
air-minded. A degree of serious attention not previ- 
ously noted is being turned to the possibilities in its 
use as a source of cold for building space cooling. 
In some instances the attention is both serious and 
intelligent, and real study is being given. 

At present the progress actually made seems slow, 
and, in some instances if reports may be credited, 
painful. As yet there has been no crystallization of 
ideas as to correct methods, and indeed but little op- 
portunity to test out all the methods proposed. Neither 
have the economic cost factors been fully worked out, 
nor the behavior in competition with other methods 
established. Essentially, the use of ice for such cooling 
involves the production of the coid off the premises 
using mass production methods, as against the alterna- 
tive of producing it on the premises by the use of 
small production units. Just where the line of de- 
marcation of economy lies is not yet evident. 

Another point which is notable in the present situ- 
ation is the sharp difference of opinion prevalent among 
engineers and technicians as to the desirability and 


practicability of using ice, in a given case, for air cool- - 


ing. Some point with horror to past personal experi- 
ences with ice and opine that its use is out of the 
question. Others point to successful adaptations as 
proving conclusively that ice is the logical cooling 
agent. To a considerable extent this reflects the lack 
of present knowledge. In one case the engineering 
staff of a railroad is reported to have rejected the use 
of ice as impracticable and undesirable, and to have 
endorsed mechanical refrigeration in small units on the 
train. Another equally prominent railroad organization 
is reported to be on the verge of going in for ice for 
cooling in a big way. So far as can be learned, there 
were no local considerations of importance, and pre- 
sumably each set of engineers arrived at almost op- 


‘posite conclusions from a consideration of the same 


essential problem. 

For the present, it is sufficient to note that ice for 
cooling is receiving serious study. In the light of 
what has happened in other industries, and in view 
of the fact that air cooling undoubtedly can be well 


done with ice, there is no point in attempting to show 
by pure analysis that ice will not find any appreciable 
application to building cooling. Experience has shown 
too often the futility of demonstrating that “it can’t 
be done,” only to be discomfited by having someone 
come along and do it. 

In recent years we have seen some startling come- 
backs staged by industries which seemed about to 
lapse into extinction. In many cases this has been due 
to finding and cultivating new uses and markets. 

Witness the gas industry, which faced extinction 
with the loss of its lighting business, but which rode 
back to prominence on cooking and industrial and 
space heating, and which now enjoys an increasing 
volume of business with the end not yet in sight. So, 
aiso, has the use of cotton fabrics shown recent signs 
of regaining some of its lost esteem. If the products 
of an industry have essentially sound uses it has been 
convincingly shown that they can be made the basis 
of continued prosperity under the direction of skilled 
and aggressive commercial management. 


The Conference 
on Home Building 


‘= long-awaited conference on home building has 
been called to meet in Washington early in December. 
The plan is comprehensive and already much detailed 
study has been given to various phases of the subject 
by committees. It is expected that the findings and 
recommendations of these committees will be laid be- 
fore the meeting. 

The public announcement of the calling of the con- 
ference stated that it will consider means for extending 
home ownership and that finance would be given an 
important place in the general program. 

In giving prominence to the item of second mortgage 
financing the program has hit upon a subject but little 
understood, and one which may not only produce the 
most outstanding results but which has long been due 
for open, public, and non-technical discussion. 

Just why a second mortgage should be obtainable 
for residence construction only with the payment of . 
mysterious fees and bonuses is difficult for the layman 
—and even others—to fully comprehend. What he 
does fully comprehend, however, is that in the last - 
summing up of all the charges he is being charged 
plenty. He has shown not only a very decided tend- 
ency to stop the payment of such charges but has had 
the opportunity during recent months to observe how 
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much of a hardship they may become during a period 
of depression. 

If the conference does nothing more than to clarify 
the atmosphere surrounding the securing of second 
mortgages for home building, it will have accomplished 
considerable. If the limits of reasonableness surround- 
ing such charges can be determined and clearly stated, 
it will have accomplished much. If a plan can be 
worked out which will restore the confidence of pro- 
spective builders, or if other desirable methods of financ- 
ing can be found, the conference will be an unqualified 
blessing to the building field. 

A revival of activity in either residential or other 
building activities is greatly desired by all of us who 
are concerned with heating and ventilating. The con- 


ference seems to offer considerable promise of accom- 
plishment. 


Our Industry's Exposition 


i second exhibition of heating and ventilating 
equipment to be held in Cleveland in January will hold 
much of interest to every person connected with the 
field. It is expected that in point of number of exhibi- 
tors it will equal or exceed the first exhibit. Physical 
surroundings have made it possible to give special 
attention to details of exhibition. We are informed by 
the management that not only are the plans now 
virtually complete but that the present response of 
the interested manufacturers is gratifyingly large. Only 
a large attendance is needed to insure success. 
Probably in no other field is it more important that 
one keep himself thoroughly informed of the develop- 
ments in manufactured apparatus than in ours. Our 
plants consist almost wholly of a carefully planned as- 
semblage of manufactured products and appliances. 
The installation which necessitates the design of special 
apparatus is the rare exception rather than the rule. 
Only by knowing what apparatus is available can one 
be sure that he is making use of the best and most ap- 
propriate in any given case. The exposition provides a 
place where the latest can be seen quickly and physi- 
cally. This time much of it can be seen in operation. 
Give a little thought to the benefit you can obtain. 


Keep the dates—January 25 to 28—in mind, and plan 
on going. 


A Tug of War 


A\pparENTLy. President Hoover’s attempt to 
make peace between the bituminous coal operators and 
striking miners has failed. According to reports 101 of 
160 operators to whom invitations were addressed 
either failed to answer or declined to attend. 

It is commonly conceded that the strikes in the an- 
thracite field, especially the one in 1925, resulted in the 
loss of a considerable part of the anthracite market. 


At that time competing fuel industries took ful] advan. 
tage of the situation to obtain their share of the bys. 
ness lost by hard coal. 

It appears that the lesson has failed to impress some 
of the leaders of the bituminous industry. Evidently g 
victory is to be preferred to holding the market, Pro. 
longed labor trouble is almost certain to weaken the 
position of bituminous coal in the highly competitive 
fuel markets. 

While the operators and miners are quarreling 
scientists and engineers are preparing for the Third 
International Conference on Bituminous Coal. The 
conference is attempting to discover new uses for soft 
coal, improve existing methods of utilization, and con. 
sider the economic aspects of the coal situation. It js 
a broad gauge affair. Seventeen nations will send 
representatives. 

We are thus about to be treated to the spectacle of 
a conference, aimed at improving the position of bitu- 
minous coal, meeting in the center of the district where 
labor disputes threaten to seriously impede the progress 
of the industry. 

We wonder whether the developments and ideas 
which result from the conference will more than offset 
the ill effects of continual labor troubles. 


Air Conditioning 
by Degrees? 


V V E have several times referred in these columns to 
the growing popular use of the term “air conditioning,” 
and to the confusion which is being built up in the pop- 
ular mind as a result of indiscriminate use. While this 
has been particularly true of the residential building 
it is by no means confined to it. 

Our attention was called to this recently when a new 
industrial building was reported in the press as being 
air conditioned. Inquiry to the owner brought out the 
fact that the plant installed was nothing more or less 
than a central fan and duct installation so arranged 
that outside air could be circulated if desired. Yet the 
reply of the owner’s representative indicated that he 
was under the impression that his was a good example 
of air conditioning and he so referred to it. 

It seems to us that there is trouble ahead in a situa- 
tion of this kind if the indiscriminate use of the term 
continues. Just what is to be done about it remains a 
puzzle, however. Certainly mere railing will do no 
good. Nor is there any way of preventing anyone who 
wishes from using the term. The mere setting up of 
definitions will accomplish little unless they are actually 
popularly accepted. Why should anyone who can profit 
from the use of the term be expected to accept a defint- 
tion which is distasteful to him? 

It has been suggested that one way is to build up 4 
systematic series of descriptive words which will tell 
what features are included in any installation and to 
attempt to popularize these words. Who can suggest 
such a series? 
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Piping Details in a Hospital Building 


By G. KENDRICK BRINGHURST? 


Due to the large number of fixtures the piping in a modern hospital 

is more or less complicated. It is important, too, that the piping be 

carefully and permanently installed for, as the author mentions, it 

is difficult to obtain appropriations in public buildings for changes 

to and maintenance of the piping. In this article the author describes 

a safe and fool-proof installation in the Psychopathic Hospital in 
Philadelphia. 


Prwe plays a very important part in the design 
of any mechanical installation. Next in importance 
to the correct sizing of the pipes, which is dependent 
upon the demand, pressure carried, velocity of flow 
and radiation losses, should be considered the proper 
grading and drainage of the lines, the elimination of 
joints wherever possible, and the necessary provision 
for expansion and contraction in the piping, with ade- 
quate supports and anchorages. 

These latter provisions are especially important in 
public work where the operation is usually dependent 
upon political appointees and where proper mainte- 
nance and replacements of equipment are seldom 
allowed for in the yearly budget of the department hav- 
ing jurisdiction. In other words, the design should be 
simple, yet at the same time as safe and as fool-proof 
for the particular installation as it is possible to make it. 

An example of the foregoing may be seen at the 
Psychopathic Hospital Building, one of a group of 


+Consulting Engineer, Philadelphia. 


Machinery room, showing the 

two 5000 g.p.h. hot water gen- 

erators. More than 55% of the 

total steam requirements in the 

building are for hot water gen- 

eration. Note the pipe bends 
on roller supports. 


twelve new and fifteen older buildings composing the 
Philadelphia General Hospital. The twelve new build- 
ings are arranged on either side of a main corridor 930 
ft. long, in the pipe tunnel below which are run the 
steam, condensate, water and gas mains. Steam at 
about 115 lb. pressure is supplied from the central 
boiler house to the tunnel mains. Where connections 
branch off to the different buildings, the two high 
pressure supply mains are anchored in the tunnel, with 
slip type expansion joints at each anchorage. It is 
necessary that these expansion joints should be in- 
spected and the packing lubricated at stated intervals, 
otherwise the packing will dry out and become hard, 
and the subsequent steam leaks will result in uneco- 
nomical operation as well as creating a dangerous con- 
dition in the tunnel. As the tunnel is seldom used 
except by the hospital mechanics, a small leak will 
rapidly develop into a large one, filling that portion 
of the tunnel with a cloud of steam before being 
discovered. 
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Elevation at pipe tunnel connections. 
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Section through pipe trench. 
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Front view of hot water generators. 


Because of this possible condition, it was decided to use pi 
bends to provide for expansion and contraction in the Piping from 
the tunnel mains to the new Psychopathic Building, a run of about 
218 ft. Valved cross connections from the two supply mains were 
anchored in the tunnel and run across underground in a concrete 
trench to the new building, with the branch pipes graded back 
to the tunnel. It was necessary to grade the pipes counter to 
the steam flow in order to attain the required elevation in the 
new building. 

The cross connections in the main tunnel were run overhead 
in order to provide for a clear passageway. The trench Piping 
to the new building consists of a 6 in. main and a 4 in. auxilia 
steam supply and a 4 in. condensate return, welded throughout, 
and supported on adjustable roller supports. The trench cover 
is made up of removable sections of precast reinforced concrete 
18 in. wide, with the joints between the trench walls and the 
cover sealed by a waterproofing composition paper. At the time 
of this installation, the cost of the concrete trench was less than 
what it would have cost to run the pipes in underground covering 
with the necessary foundations, drainage, coverings, etc., and the 
resulting installation is decidedly superior in every way. 

‘The main portion of the Psychopathic Building is approximately 
116 ft. x 276 ft. over-all dimensions, six floors high, with basement 
under the central part, and with provisions for adding a future 
roof garden. In all, the building contains 20 hospital wards, 
with accommodations for 252 beds, and 73 private rooms, making 
a total capacity of 325 beds. The wards average bout 26 ft. x 
45 ft. in size, and the private rooms about 9 ft. x 9 ft. There are 
21 solariums, located at the ends of the side wings, 13 ft. x 29 ft. 
in size. In an emergency, by using the solariums and increasing 
the number of beds in the wards, the number of patients-ac- 
commodated could be increased to 500. Where the steam lines 
enter the building, a machinery room was provided large enough 
to accommodate the necessary mechanical equipment and the 
large radius expansion bends required. Immediately over the 
machinery room, a one story visitors’ waiting room was located. 

The hot water generators, condensate receiver and pumps, and 
the air compressor unit and gauge board used in connection 
with temperature regulation of heating were located in the 
machinery room. Disc type exhaust fans placed in the side area- 
way windows expel the hot air due to radiation losses from the 
piping and hot water generators. 

From the plan view, the piping layout in the machinery room 
may seem rather complicated due to the numerous bends, but it 
all worked out well as will be seen from the photographs, ample 
headroom being maintained throughout. 


Concealed Radiation Installed 


Because of the type of psychopathic patients treated, it was 
essential that all equipment, controls, ete., be made inaccessible 
to them, and for this reason more than half of the radiation 
installed was concealed.!| The remainder of the heating load is 
made up of legless cast iron radiators, hung in the solariums, 
administrative rooms, fire towers and basement. 

In addition to heating, steam was required for the generation 
of hot water and for the hospital and kitchen equipment. On 
each side of the connecting corridor between the machinery room 
and the main basement, four pressure reducing valve assemblies 
were provided for these different services, with steam gauges 
mounted on the side walls. Where the high pressure mains 


——_ 


1 For installation details of this concealed fin type radiation see HEATING AND VEN- 
TILATING, April, 1931, page, 72. 
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enter the machinery room, the steam consumption is measured by 
q direct reading steam flow meter. = 

Only the central portion of the building was excavated for base- 
ment rooms, the side wings having about 3 ft. of clear height. 
The heating supply mains in the side wings were erected in the 
form of horizontal loops hung close. to the ceiling and provided 
with several drips. Wherever possible throughout the installa- 
tion, pipe connections were welded. 

A two-pipe steam and gravity return system of heating was 
used, the piping being figured for a one pound pressure drop. 
All radiation, except in the basement rooms, has automatic 
temperature regulation, and all radiators were provided with 
thermostatic return traps. The highest pressure observed on 
the heating supply gauge during the past winter was 8 oz. 


Hot Water Calculations 


The hot water load is heavy (about 55% of the total steam 
requirements in the building) due to the continuous baths re- 
quired in the treatment of certain types of psychopathic patients. 
There are 20 of these baths, in addition to the usual lavatories, 
showers, etc. The hot water load calculations are: 


Five 14 in. supply connections at each bath — 0.98 sq. in. Water 
at 180° is required at the mixing valve inlet, 1/3 of the water be- 
ing hot water. Each bath requires 15 g.p.m., or 900 g.p.h. 1/3 X 
900 = 300 gal. of hot water per hr. per bath. 300 & 20 baths = 
6000 g.p.h. with all baths in use. Final temperature of the water 
delivered to the bath would be (1/3 & 180) + (2/3 « 50) = 93°. 


Maximum calculated demand: 


bathe 20 300 g.p.h. = 6000 g.p.h. 
wx 240 ” 
48 x 20 ” 960 ” 
Kitchen sinks 100 ” 
8830 g.p.h. 


or approximately 9000 g.p.h. 


which with an hourly heating capacity factor of 0.5 would make 
the maximum calculated hot water load 4500 g.p.h., and the steam 
required on this basis of figuring would be, for 130° rise in tem- 
perature, approximately 150 boiler horsepower. 

Two pipe coil storage heaters were installed, one as a reserve, 
each rated to deliver 5000 gallons of water with a temperature 
rise of 130° per hr., having steam supplied to the coils at 7 ib. 
gauge pressure. Each generator consists of a steel plate storage 
tank 5 ft. diameter by 10 ft. long, provided with steam coils con- 
sisting of 160 sq. ft. of 114 in. O.D., No. 16 gauge seamless drawn 
copper tubing. 


The hospital equipment using steam consists of ten 24 in. X 
24 in. X 72 in. blanket and solution warmers; four 8 in. X 9 in. 
X 18 in. instrument sterilizers; four 10 gal. water sterilizers, and 
four 20 in. X 20 in. X 24 in. utensil sterilizers, all using 60 Ib. 
gauge steam. 


The kitchen equipment, requiring steam at 25 lb. pressure, 
consists of four monel metal dishwashers, seven combination cup 
and plate warmers, three 3 gal. coffee and 5 gal. hot water sets, 
and four 8 gal. coffee and 12 gal. hot water sets. 

Condensate from the hospital and kitchen equipment returns by 
gravity through flash tank assemblies, one located at each end of 
the basement, to the vented condensate receiver in the machinery 
room, and is pumped from there across to the 10 in. condensate 
main in the pipe tunnel. 
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Mechanical ventilation was provided for all toilet 
and bed pan sterilizer rooms, kitchens, first floor class 


rooms, and the basement soiled linen rooms. ‘These 
rooms have registered connections to the six vent 


Machinery room, show 
densate receiver and 
air compressor unit for tem. 
perature regulation, and hot 
water generators. Note the re 
ducing pressure valve assem. 
blies on corridor wall to 
main basement, 


shafts, at the top of each of which was installed an 
exhaust fan in a penthouse. The penthouse is of heavy 
gauge steel, is of the roof type, and is equipped with 
aluminum shutters. 


Ford Works in Britain to Burn Gas, Refuse and Pulverized Fuel 


One of the latest and most remarkable examples of 
coordinated fuel utilization is the new Ford Works at 
Dagenham on the Thames, near London, the construc- 
tion of which was officially commenced on May 17, 1929, 
with completion expected at the end of the present 
year or early in 1932. 

This works will undoubtedly constitute one of the 
largest, most important, and most scientifically or- 
ganized industrial establishments in the world, with an 
eventual output of 200,000 automobiles per annum. 

Essentially the scheme consists of a huge jetty 1,800 
ft. long and 51 ft. wide, projecting out into the Thames, 
which alone has cost about $1,650,000, a block of offices 
on the river front 200 ft. long by 50 ft. wide, a space 
of 200 ft. by 400 ft. for a garage, an assembly building 
1,000 ft. long by 300 ft. wide, a manufacturing build- 
ing also 1,000 ft. long by 300 ft. wide, a foundry 
and machine shop 1,260 ft. long by 300 ft. wide— 
these three shops together alone occupying about 20 
acres, blast furnace plant, coke oven plant, and a power 
station on the most advanced lines, including boilers 
to operate at 1,200 lb. per sq. in. pressure, with utiliza- 
tion not only of blast furnace gas, coke oven gas, and 
pulverized fuel, but also a huge amount of household 
refuse which is brought down the Thames from Lon- 
den in barges. The east part of the jetty is reserved 
for the handling of this household refuse, delivered 
from the barges. The refuse will then be taken by con- 
veyors to a transfer station for separation of material 


such as tins and bottles, with final delivery to the 
bunkers on the top of the power house. 

Undoubtedly, so far as fuel technology is concerned, 
the question of burning large quantities of household 
refuse for steam and power generation is one of the 
most important aspects of the Ford Works at Dagen- 
ham, and the results obtained will be awaited with 
great interest. Incidentally, it may be stated that the 
production of towns’ refuse averages 1% ton per an- 
num per capita, so that Greater London, for example, 
with a population of over 7,000,000, turns out every 
year about 1,750,000 tons of refuse. So far the efficient 
use of this material is an unsolved problem, the nature 
of which will be rendered evident by the fact that in 
London the average cost is $1.44 per ton for disposal 
only, that is by taking it down to the river and throwing 
it into the sea or on the Thames mud flats, or piling 
it up in vast dumps. It is true, of course, that in 
London, as in other large towns, a certain amount of 
such refuse is consumed, but the total of such con- 
sumption is almost negligible, and this outstanding 
problem is deserving of far more serious consideration 
than it has received. 

Another notable feature is that the plant will have 
the first dry quenching coke equipment in the British 
Isles. It is estimated that this plant will generate 
steam from the gases released in cooling the coke at 
the rate of about 15,000 Ib. per hr—David Brownlie in 
Combustion, July, 1931. 
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A Study of Oil-Fired Heating Boilers 


By R. C. CROSSt and W. R. LYMAN} 


Tw development and growth of the use of oil fuel 
for domestic heating has created problems of vital in- 
terest to both oil burner manufacturer and boiler maker. 
Much constructive effort has been accomplished in 
these two fields with resultant refinements and special- 
ization in design. Realization of the definite partnership 
existing between boiler and burner has been a major 
factor in bringing about much of this progress. The 
present state of the art, while not perfect, is most grati- 
fying when the hit or miss methods of previous years 
are regarded. The benefits accrued to the field of 
domestic oil burning are obvious and the use of oil fuel 
has become a potent factor in our present-day scheme 
of heating. 

It is the authors’ purpose to demonstrate their find- 
ings relative to some of the major phases of the boiler- 
burner partnership. These findings demonstrate quite 
clearly that such a relationship does exist. In the fol- 
lowing discussion the effect of certain boiler character- 
istics upon burner performance and the effect of burner 
characteristics upon boiler performance will be noted; 
various relationships, essential to satisfactory results, 
will be pointed out. 

Before considering the various phases of the prob- 
lem in detail it may be well to consider some of the 
basic factors pertaining to the boiler and burner units. 

Fundamentally, an oil burner is a device to convert 
liquid hydrocarbons into gaseous hydrocarbons, ignite 


tSupervising Engineer, The H. B. Smith Co. 
tTest Engineer, The H. B. Smith Co. 


and provide a means for the combustion of these hy- 
drocarbons in a furnace which, in this discussion, may 
be considered as an integral part of the boiler. The 
boiler is a heat absorbing device and has as its function 
the transfer of the heat furnished by the burner into 
the heating medium, steam or hot water, as the case 
may be. Upon the manner in which these basic func- 
tions are performed, depends the degree of success 
with which the thermal units are transferred from the 
fuel to the heating system. 


’“There are many factors which affect the operation 
of oil burners, such as fuel conditions, rates of oil de- 
livery, furnace construction, inherent characteristics of 
burner type, and boiler characteristics. However, with 
any given set of conditions there still remains the final 
determining factor of combustion control—the adjust- 
ment of the oil burner itself. With mechanical draft 
burners the following items are controllable and ulti- 
mately fix the combustion obtained. 


1. Rate of oil delivery 
2. Rate of air supply 
3. Draft in furnace.” ! 


Obviously for a given boiler there is a rate of output 
where optimum efficiency results are obtained. Fig. 1 
illustrates this point. 

If the boiler were operated at any output other than 
that at point A, a loss in efficiency would result. With 


*“Value of Oil Burner Surveys,” by Cross and Lyman, HEATING AND 
VENTILATING, January, 1931. Other quotations are from the same article. 
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Fig. 3. Results from tests run at the same fuel 
rate—9.5 Ib. of oil per hr.—and under simijay 
furnace draft conditions—0.02 in. of water. 
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the oil rate required to obtain this boiler output a 
known factor, the adjustment of the burner to this 
rate should follow. 


“Some boiler manufacturers are in a position to fur- 
nish the necessary boiler information including in some 
instances specifications as to rate of oil delivery best 
suited to their boilers.” 


Having fixed the rate at which the oil is to be burned, 
consideration should next be given to the factors which 
control the quality of combustion, namely, draft in 
furnace and rate of air supply to burner. 

The curve in Fig. 2 shows the effect of draft condi- 
tions upon efficiency results. | 

While it is possible to operate burners with balanced 
furnace draft in laboratory tests, this procedure cannot 
be recommended in practice as variations in draft con- 
ditions cannot be compensated for always. Any chance 
of creating a pressure in the boiler furnace should be 
eliminated. A furnace draft of 0.02 to 0.05 in. of water 
should be maintained by means of an automatic damper 
to give the proper conditions for good combustion and 
to dispose of the gases of combustion. The loss in 
efficiency due to excess air resulting from higher fur- 
nace drafts will be appreciable. 


Fig. 4. (Left) Gas travel with burner in front of boiler. 
Fig. 5. (Center) Gas travel with burner in rear of boiler. 


Fig.6 (Right) Effect cf burner position. Tests run under 
similar combustion and draft conditions. 
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“A further point in connection with properly adjust- 
ed furnace draft is that during the off periods of an 
on-off burner a reduced loss of heat due to the passage 
of colder air through the furnace will result.” 


The balancing of the air and oil supplied to the 
burner is the paramount factor affecting combustion 
results. It is assumed that proper atomization of the 
oil is not a factor to be considered here. 


“Experience has led us to believe that a CO, content 
of 10% to 12% represents good practice for oil burn- 
ing installations and this value should be set as a 
criterion for quality of combustion. It is true that 
values of CO. as high as 14% to 15% are sometimes 
possible, but it may be found in such instances that an 
appreciable loss due to unburned hydrocarbons is pres- 
ent. A further point in this connection is that the gain 
in efficiency of heat absorption is not proportional to 
the per cent change in CO.” (See Fig. 4, page 71, 
Heatinc anp VENTILATING, January, 1931). 
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Fig. 7. Sketch referring to furnace volume data. 


Fig. 3 illustrates actual test results with varying CO. 
values at the same rate of heat liberation. 

The three fundamentals which have just been re- 
viewed are applicable to any oil-fired installation using 
a mechanical draft type of burner. These basic factors 
are influenced to a greater or lesser degree by some of 
the boiler-burner characteristics which will now be 
considered. 

The position of the burner in relation to the boiler 
is a matter of considerable importance. In the case of 
a boiler having a front uptake or pass from the furnace 
to the flues it would seem preferable to place a burner 
of the “gun” type in the front of the boiler, giving a 
gas travel as shown in Fig. 4 instead of at the rear, as 
shown in Fig. 5. 

Fig. 6 indicates some test results which substantiate 
this relation of burner position to the boiler. 

It would seem that this same effect would be found 
with a reversal of positions, i.e., with the boiler uptake 
in the rear, the burner position should be in the rear. 
However, due to the construction features found in 
most boilers having an appreciable portion of the boiler 
front taken up by surface which is not water backed, 
it may be preferable to place the burner in the front. 
The bricking in the combustion chamber should be 
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Fig. 9. Effect of burner characteristics on boiler 
performance. 
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Fig. 8. Effect of furnace construction on boiler performance. 


so designed as to prevent a direct pass of the gases 
into the rear uptake. : 

It is suggested that, in installing burners of the 
rotary type, consideration be given to the burner 
position relative to the boiler uptake so as to utilize 
fully the heating surface in the boiler furnace. 

A boiler characteristic which affects the results ob- 
tained with an oil burner to a marked degree is the 
furnace volume or combustion space. The importance 
of the rate at which oil should be burned in a particular 
boiler has been noted previously. The necessity for a 
certain amount of furnace volume in which to burn a 
given quantity of oil is obvious. 

The following data indicate some test results ob- 
tained from a study of furnace volume effect. Tests 
were run on the same boiler at approximately the same 
rate of boiler output, the construction of the combus- 
tion chamber being altered to give various volumes. 


‘ Furnace Overall 
. per volum 
rt cu.ft.  fficieney 
burned 
1 20. 14.2 1.25 69 10. 
2 19.5 11.95 1.07 67 9.8 
3 20. 9.70 0.85 65 10.2 
4 20. 7.45 0.65 59 8.4 
Series Buener AB 
——— Series Burner BB 
3 —-— Series BurnerCB 
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Fig. 10. Results of tests on boiler fired with three 
different burners. 
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with 10% CO, and 0.02 in. furnace draft. 


It will be noted in Test 4, where the furnace volume 
was reduced to 52.5% of that in Test 1, it was impos- 
sible to attain a standard of 10% COz and an appreci- 
able loss in efficiency resulted. 

A point of interest which is closely related to furnace 
volume and its effect, is the size and shape of the fur- 
nace combustion chamber. Some interesting results 
were obtained in experiments along this line. 

A burner of the pressure atomizing type was in- 
stalled in a stock boiler; furnace chambers were con- 
structed, and tests run as noted below: 


Test Series A B Cc 
1 38 in. 14 in. 12 in. 
2 22 in. 14 in. 12 in 
3 14 in. 12 in. 12 in 


— Series |- 103.8 Sa.Fr Heating SuRFACE 
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It would seem that this burner is not seriously affect. 
ed by changes in furnace dimensions within certain 
limits. However, in Series 3 it will be noted that both 
efficiency and COz dropped noticeably, a further point 
being that, with this limited chamber, it was impos- 
sible to increase the boiler output beyond the point 
shown. This size chamber was apparently a limiting 
factor beyond which it was impossible to get satisfac. 
tory combustion conditions. 

No doubt it is true that burners vary in their reac. 
tions to furnace construction. In general, it would seem 
that an acceptable furnace construction should provide 
the proper distances between the flame and the syr- 
rounding ceramic to prevent flame impingement and 
allow a reasonable variation in the rate at which the 
burner may be operated. 

The oil burner itself may have certain characteristics 
which have a decided effect upon the combustion and 
efficiency attained. As an interesting case the test re- 
sults with a burner, which will be designated as BB, 
are shown (Fig. 9). These tests were run under identi- 
cal conditions, except for modifications to the burner 
itself. Set operating conditions of 10% COs. and 0.02 
in. draft in the furnace were used. 

The solid line indicates the results obtained with the 
regular burner. It was impossible to reach the desired 
10% COz below output at point B (Note correspond- 
ing loss in efficiency). Slight modifications in the burner 
gave results as shown by the dotted line BC. The range 
shown between A and B was within the recommended 
rates of the burner manufacturer. ‘Tests run under 
similar conditions with another make of burner AB, 
presented no difficulties and it must be acknowledged 
that an inability to obtain proper combustion, within 


the range of output shown, is inherent to the design of 
burner BB. 


Fig. 12. (Left) Effect of changing the heating surface. 


Fig. 13. (Below) Effect of changing flue travel. 
at 10% CO, and 0.02 in. furnace draft. 


Tests run 
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A subject of frequent discussion is the effect of vari- 
ous burner types upon performance results. A rectang- 
ular boiler, which we will call BS1, was tested with 
three burners—AB, BB, and CB. Fig 10 shows the 
results of these tests. 

It will be noted that while there are slight differences 
in flue temperature values due probably to variation in 
flame characteristics and other factors, the efficiency 
results are very comparable. 

A special design round boiler, BR2, was tested with 
two burners, CB and BB, with results as shown in 
Fig. 11. 

It would seem that this boiler is more affected by 
burner type than the rectangular boiler. There is an 
appreciable difference in the efficiency results, with 
corresponding variation in flue temperature values. 
While combustion conditions under which both burners 
were operated were the same, the characteristics of the 
flame, radiation loss differences, etc., lead to the results 
noted above. 

A boiler factor which has much to do with the effi- 
ciency results is the amount and disposition of the 
heating surface. 

An interesting example of this heating surface effect 
is shown in the curves of Fig. 12. 

These two test series were run under similar condi- 
tions, except for changes in the amount of heating 
surface as noted. 

Fig. 13 demonstrates another phase of the heating 
surface effect. In this instance the amount of heating 
surface was not changed but the flow of the gases over 
the surface was altered. 

It is apparent that this boiler, while possessing a 
sufficient amount of heating surface, was greatly im- 
proved by the modifications in design which resulted 
in that surface being more fully utilized. It may be 


— seen that the length and characteristics of the flue gas 


travel determine, to a considerable degree, the efficiency 
results which will be obtained. 

Some interesting data relative to the effect of the 
boiler upon the combined burner-boiler performance 
are shown in Fig. 14. 
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Fig. 14. (Left) Effect of boiler on combined boiler-burner 
performance. 


Fig. 15. (Above) Effect of intermittent burner operation. 
Oil rate, 105 Ib. per hr. with 10% CO, and 0.02 in. furnace 
draft standard for all tests. 


The results shown indicate slight differences with 
burner CB in the two boilers. Since the rectangular 
boiler contained considerably more heating surface, the 
difference in flue temperature values is to be expected. 
A slightly lower efficiency for BR2 also followed. 

It would seem that burner BB is more critically 
affected by boiler type, as a greater difference in boiler 
efficiencies is noted. A similar flue temperature varia- 
tion as with burner CB is indicated. 

The results of a study of intermittent burner opera- 
tion are shown in Fig. 15. It will be noted that as the 
off period increased there was a decided drop in boiler 
output and a corresponding loss in efficiency. As would 
be expected, efficiency values approach those of con- 
tinuous operation as the off period decreased. 


Conclusion 


In the foregoing discussion we have considered the 
following items of boiler-burner operation: 


1. Effect of rate of operation 

2. Effect of draft upon burner operation 
3. Effect of quality of combustion upon efficiency 
4. Effect of burner position 

5. Effect of furnace volume 

6. Effect of furnace construction 

7. Effect of burner characteristics 

8. Effect of burner type 

9. Effect of boiler heating surface 

10. Effect of boiler flue travel 

11. Effect of boiler type 

12. Effect of intermittent burner operation 


It is acknowledged that there are certain character- 
istics peculiar to each individual boiler and burner and 
it does not always follow that the effects which have 
ceen pointed out herein will occur in the same degree 


or even in the same order, with certain combina- 
tions of boilers and burners. However, such investiga- 


tions of various boiler and burner factors may be of 


value in that it furnishes a criterion for practical opera- 


tion. The facts obtained from such a study, if applied 
to installation in the field, should result in a general 


betterment of conditions in the art of oil burning in 


heating boilers. 
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Marie heating and ventilating covers a broad 
field, involving not only simple installations but also 
air conditioning, humidifying and cooling. The great 
majority of ships, varying all the way from small 
harbor and pleasure craft up to the transoceanic pas- 
senger liners, must be heated and ventilated. 

Recently there has been renewed activity in ship- 
building. Not only have a number of large liners 
been constructed, with others in process and contem- 
plated, but boating is becoming increasingly popular 
as a sport and diversion. 

Interest in heating, ventilation and their kindred 
problems is to the fore as the many changes in ship 
design with the increasing use of Diesel plants and new 
methods of fabrication have lent impetus to the devel- 
opment of new ideas. 

In general, the problem of ship heating and ventilat- 
ing consists of adapting the method to the energy 
source available. The power source is usually not 
selected because of its relation to the heating or venti- 
lating problem but because of other considerations. The 
heating and ventilating must consequently accommo- 
date itself to the energy source at hand to a very con- 
siderable extent. 

In ships the necessity for compactness of arrange- 
ment, light weight and reliability in operation is even 


Modern Practice 


The Diesel-driven auxiliary bark 
Aloha is heated by means of 
exhaust gases from the engines. 


more pressing than is true of land structures. In 
addition there are the specialized problems of boiler 
and engine room ventilation, coal bunker ventilation, 
ventilation of interior portions, heating and ventilation 
of under-water-line sections, necessity of maintaining 
the tightness of bulkheads, and the ever-present pos- 
sibility of its being necessary to cut off sections due 
to accidents. Moreover, comprehensive rules have been 
drawn up regarding such items as the volume of space 
per passenger and per member of crew, all of which 
must be observed and some of which affect the heating 
and ventilating. As a result the design and installation 
of marine plants is a specialized fieid and a specialized 
application. 


Energy Sources 


Steam-propelled craft, whether they be large or 
small, simple or complex, find it advantageous to use 
the steam as an energy source for heating. The heat 
cycles of large craft with their many auxiliaries and 
specialized needs for heat such as for cooking and 
water heating are usually complicated. The heating 
energy, being both seasonal and variable with the cli- 
mates through which the vessel passes, often presents 
a difficult problem to fit into the heat balance to ad- 
vantage. Not only must a source be available when 
the vessel is being propelled but often also while it is 
tied up at the docks. As a result, provision is often 
made to secure the heating steam from several alternate 
sources including auxiliary exhausts, bleeding, and 
live boiler steam. Piping is so valved that the supply 
can be secured from the most advantageous location. 
Separately fired boilers for generating low-pressure 
steam for heating, cooking and water heating have 
received attention in attempts to balance the heat cycle. 
The steam is either fed to steam piping for heating 
purposes or else used to raise the temperature of 
water which is circulated through the vessel. 

Oil engine propelled vessels, including both Diesels 
and others, do not raise steam or heat much hot water 
in the ordinary course of their operation. In such 
cases (and the use of these engines in marine work 
is increasing rapidly) it is necessary to provide for 
a source of heating energy. Usually also cooking 
and hot water service must be arranged. 

Two possibilities present themselves. Either sepa- 
rately fixed heaters can be used, in which case the 
service steam is independent of the propulsion ma- 
chinery and its operation, or provison may be made 
for extracting heat from the engines. In the latter 
case the energy may be obtained by using the heat in 
the exhaust gases, by using the jacket circulating 
water, or by using the engine power to generate elec- 
trical energy. 
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By WILLIAM J. DEED t 


Use of heat from the exhaust gases is a means of 
recovering otherwise waste heat and has been looked 
on with favor. 

In large vessels the method usually used is to pass 
the hot exhaust gases through waste-heat boilers, where 
‘t is used to heat water or to raise steam. In small 
crafts the hot exhaust pipe is often passed through the 
enclosed cabins and heat is given directly to the air. 

Heat in the exhaust gases constitutes 25% to 35% 
of the total heat in the fuel. The gases leave the en- 
gines at relatively high temperature—500° to 1150°, 
in the case of the Aloha. This ship is an interesting 
example of the use of the exhaust gas method of heat- 
ing.’ An exhaust heat boiler was installed in connec- 
tion with three 300-hp. engines. With one engine in 
operation at 75% capacity, developing 235 hp., the 
heat of the exhaust gases discharged through the boiler 
generated sufficient steam to heat the ship, which has 
530 sq. ft. of radiation. Operating at full load the 
exhaust from one engine heated the ship, supplied all 
the hot water needed, and evaporated a large amount 
of sea water with a back pressure 30% less than when 


+ Naval Architect, New York. 


Heat exchange apparatus on the Aluha. Note the oil 
burner in the foreground. 


Heating and ventilating aboard ship is 
not only modern but in some cases marine 
practice has actually led land practice. An 
example of this is found on three liners built 
25 years ago, and equipped at that time 
with unit heaters closely resembling present 
models. 


Designers are faced with unusual prob- 
lems in this field. Heating must continue 
even though the engines are stopped. The 
ship must be capable of passing through 
many climates. Cooking and water heating 
must be considered in the heat balance. The 
author, a naval architect, briefly discusses 
general practice, and presents some inter- 
esting points regarding such problems as 
utilization of exhaust gases from Diesel 
engines for heating. 


the regular exhaust was used. An average evaporation 
of 0.69 lb. of water per brake-hp. was obtained with 
exhaust gas at 600°, and 1.34 lb. of water with exhaust 
gas at 900°. The boiler supplies heating steam at 10 
lb. pressure, while a generator feed of 150° is used. 

When the Aloha is in port with Diesel engines 
shut down the exhaust heat boiler can be operated by 
an oil burner. Separate nests of tubes for exhaust gas 
heating and for heating by oil burner are provided 
to obviate any danger of accidental ignition of the 
cil vapor in the furnace or flues by the exhaust gases. 

Motorships with exhaust gas boilers are saving 20% 
in fuel, as against installations with separate heating 
boilers not using exhaust heat. 

The new White Star Line motorship Britannic uses 
exhaust gas heat. In this vessel 18,000 lb. of steam per 
hr. at 100 Ib. pressure are being generated from the ex- 
haust of two 10,000 hp. Diesels and the auxiliary Diesels 
by the use of five waste heat boilers. If this steam 
were generated by oil-fired boilers it is estimated that 
15 tons of oil per day would be required. The annual 
fuel saving due to the use of the exhaust heat is com- 
puted to be nearly $19,000. 

Electrical energy for ship heating has its usual ad- 
vantages of absence of pipe and piping. It is widel 
used on pleasure yachts and motorboats. 

Energy is obtained either from generators driven ° 
from the main drive shaft, or from the main generators 
in the case of electric propulsion. Storage batteries” 
floating on the line are often necessary in order to have 
an energy supply when the craft are anchored, or at the 
dock. 

Many passenger ships make use of some electric 
heating in staterooms and corridors. Among these are 


Heating and Ventilating * October, 1931 


31 


| 

or 

use 

leat 

and 

and 

ing 

cli- 

nts 

ad- 

nen 

t is | 

le. , = 

els foe a 

ng 


. 


The recently completed President Hoover is equipped with an elaborate 
heating and ventilating system. 


the California and President Wilson. There are over Practically all the types of heating surfaces common 
100 electric heaters on Dollar Line ships running out to land installations are used on ships. These include 
of San Francisco. Many naval vessels use electric heat- direct cast iron and non-ferrous radiators, concealed 
ers for auxiliary heating and submarines make exten- gravity surfaces of extended type, enclosures and 
sive use of it. The U. S. Engineers’ sea-going hopper shields. For electric heating, both radiant and convec- 
dredge W. L. Marshall, which is Diesel-electric, uses 92 tion heaters are popular. 
electric heaters to supply a total space heating load of Thermostatic control of the heat is in popular use in 
188 kw. the larger and more elaborate vessels. 
: Unit heaters have long been in use on vessels. The 
Heat Utilization Apparatus and Methods Lapland, Finland and Kroonland built about 25 years 


ago were equipped with heaters closely resembling 193] 
models. These vessels were exceptions, however. 

In the new super liners now under construction for 
the United States Lines extensive use of unit heaters 
is made. Not only are these mounted in the intake of 
ventilating ducts for the public rooms, but separately 
controlled inlets are provided for the staterooms, elimin. 
ating direct surfaces in these rooms. Booster heater: 
are installed in the ducts. 

Concealed units for stateroom heating are also com. 
ing into popularity, and offer the advantage of a savin 
in floor space. Wall-mounted direct radiators of artisti 
design are also used for stateroom heating. 


In marine work the general utilization apparatus 
does not differ essentially in principle from that used 
in land installations. Details of construction, location 
and size do differ in order to meet the needs of the ship. 

The elaborateness of the design naturally varies with 
the purpose and size of the vessel. Small harbor craft 
use nothing more than steam or hot water coils which 
are usually installed with little or no provision for con- 
trol except turning on or shutting off the supply by 
hand as necessary. Passenger liners and better class 
yachts carry heating and ventilating installations which 
compare favorably with the best of those found in 
hotels and land residences. 

Steam and hot water piping for heat ‘distribution 


does not differ in principle from that used in land build- Ship Ventilation 


ings. Vapor, vacuum, and gravity two-pipe methods Ship ventilation always has been an important fea 
are used considerably. Hot water is usually circulated ture. The problem is special in that some parts of th 
by power under pressure. vessel are necessarily below the water line and air ca 
~ 
} INDUCTOR 
INDUCTOR FOUL AIR 7-7 
t ) 
4 x 
/ yes \ 
COMPARTMENT acct COMPARTMENT 


Principle of a method of heating and ventilating widely used on shipboard. The fan is 
used to induce air flow both into and out of the compartment. The well known cowls 
are still present. 
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be passed through only by the use of power-driven 
apparatus. In the sections above the water-line, natural 
ventilation can be used where openings are located high 
enough above the waves to permit keeping windows or 
portholes open. In case of storm, however, it is often 
necessary practically to seal the ship, except the very 
highest portions. Artificial air supply and exhaust must 
be provided for use at such times even in the higher 
portions. 

Ship ventilation is an individual problem and, like 
the heating, it varies with the purpose and elaborate- 
ness of the vessel. Small craft and coastwise and harbor 
vessels seldom need anything more than cowl venti- 
lators which take advantage of the motion of the ship 
to induce air flow. With tail winds and when at dock 
or at anchor these ventilators seldom fulfill their func- 
tion. Consequently, practically all sea-going vessels of 
any size require mechanical means of handling air. 

Specialized problems of bunker ventilation and en- 
gine and boiler room supply and exhaust are also pres- 
ent, as well as that of passenger comfort. 

Passenger quarters are of two kinds, and each is a 
separate problem. Stateroom ventilation is usually ac- 
complished by gravity methods in the upper portions. 
In these cases air is supplied to the individual rooms 
through grilles in the doors, and corridors are swept 
with air from outside. In the lower portions and on 
interior corridors mechanical means must usually be 
provided to supply and exhaust air to the corridor from 
which it passes to and from the staterooms through 
door grilles. Public rooms such as dining, smoking and 
lounge and assembly rooms must usually be supplied 
through ducts with intakes located high on the vessel. 
As these rooms are often crowded their ventilation re- 
quires large volumes of air. The problems and methods 


Cabinet used for cabin and stateroom heating. One feature 

is its portability—note the handles at the top. Such 

methods of incidental heating are much favored in luxuri- 
ous pleasure boats. 


Electrically heated extended surface heater for use in 
concealed or cabinet units. 


in use on elaborate private yachts are much the same 
as those on passenger vessels except that crowding is 
usually not acute. 

Air flow in a moving ship is from aft to forward. 
Therefore air is usually introduced at the aft end of a 
space with exhaust vents forward. The velocity of the 
air entering a 16 knot ship is 27 ft. per sec. in calm air, 
while at 24 knots it is 40 ft. per sec. Consequently, the 
air stream must be deflected and reduced in velocity. 

Heaters for heating the air are usually introduced 
into the ducts at a central point, although booster heat- 
ers are used to some extent to control temperature in 
individual branches. Heat is supplied to the air heat- 
ers from whatever means is available. 

Provisions for cooling and otherwise conditioning the 
air in passenger spaces has often been discussed. In 
tropical climates air cooling is especially desirable. 
However, but little headway has been made. Cooling 
of pleasure boats and yachts seems to be a logical de- 
velopment. It has been seriously considered in some 
recent commercial passenger boats and one projected 
Italian liner is reported to have received detailed study 
of the possibilities. 

In general, the ventilation apparatus on passenger 
ships is arranged to handle considerably larger volumes 
of air than is considered good practice in land struc- 
tures. Dampers and adjustments are provided to cut 
down the volume as required. 


Engine and Boiler Room Ventilation 


Adequate air supply for the fuel burning spaces is 
essential. Not only must air be supplied for combus- 
tion but the heat in these sections due to radiation 
from the boilers or engines is intense. Provision is 
therefore made literally to flood these spaces with air. 
Air is brought from high located inlets down vertical 
ducts, while exhaust ducts lead the exhaust air out. 
Fans are often located in the bottom of the supply 
ducts to force air into the room and to assist in provid- 
ing an adequate supply in case of anchorage or tail 
winds. 

Coal burning cargo ships are usually equipped with 
stokehold ventilators having an average area of 0.675 
sq. in. per indicated horsepower of the machinery. 

Engine room ventilation is necessary to insure re- 
moval of vapors and fumes. In the steam engine or 
turbine room this is usually not acute, but in Diesel 
rooms it is essential that fumes be not permitted to 
accumulate. To some extent Diesel engine rooms ven- 
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tilate themselves of fumes due to the air intake to the 
engine. Air must be supplied in sufficient quantities 
to meet the demand for the engine intake and to assist 
in making conditions livable for the engine men. Ven- 
tilators should extend as far down into the room as 
possible. Air quantities equivalent to one air change 
per minute are not unusual. 

Ventilation of coal bunkers is important and too 
often is neglected or improperly handled. Recent in- 
vestigations, covering a period of three years, by the 
British Board of Trade into fires on shipboard revealed 
the fact that faulty ventilation of coal bunkers was re- 
sponsible for 199% of fires in coal bunkers. Leakage of 
air through bulkheads (often of wood), through badly 
fitting doors or casings, permitting sufficient air to enter 
for oxidation to take place as the air passed through 
the mass of coal, but insufficient to ventilate the coal 
and carry off the heat produced by the oxidation, ac- 
counted for 14% of the above 19%. 

Where the lower end of a ventilator shaft is in a mass 
of coal the rush of air down the shaft is forced through 
the coal, promoting oxidation. Vents should be arranged 
to pass a slow current of air over the coal, not through 
it, and at least one inlet and one exhaust vent should 
be located in each coal bunker space. If casings are 
fitted around them or around any pipes they should be 


Everything in this cabin on 
a private yacht is Ship-shape 
and the care used in savin 
space is evident. The heati 

apparatus, in this case Using 
hot water as the carrier, jg 
unobstrusive. Note how the 
thin element is fitted into the 
shallow partition — another 

space saver, 


air-tight, as slight air leakages from this source hav 
caused many fires. Several vents with gratings on deel 
should be planned. Where there are between deck o 
bridge-space bunkers, air casings should be fittes 
around any funnel casings to prevent external heatin, 
of the coal. Heat from boiler rooms is often radiate 
through the steel bulkhead to the coal mass lyin 
against it. Heavy wire mesh has been recommende 
to be placed a few inches from the vertical bulkhea 
to allow air insulating space between the coal mass an 
the bulkhead and this will prevent much heat passin 
into the coal. 


Heat Quantities in Marine Practice 


Due to the steel sides of the vessel and the metho 
of construction used, the heat quantities required | 
ships are often larger than those necessary in lat 
structures. For staterooms it is common to allow o1 
square foot of radiator surface to 100 cu. ft. of spac 
For outside rooms and exposed portions one squa 
foot per 50 cu. ft. of space is a figure often set for es 
mating. Methods of computation for quantities don 
differ materially from land practices except in so f 
as the materials and methods of construction affe 
transfer coefficients. 
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Chemistry Building, Indiana University, Bloomington, Indiana. 


Ventilating a University 
Laboratory 


By TELFORD R. DAVIS 


Completed in time for the opening of the fall semester this year, the new Chemistry 
Building at Indiana University contains a particularly comprehensive and interesting 
ventilating system, necessary to provide for the removal of noxious and corrosive 
fumes. The designer, in this article, describes this feature as well as the other mechanical 


equipment of the building. 


Tue new Chemistry Building recently completed at 
Indiana University represents the culmination of a 
project over which a period of ten years was taken 
to study the needs and requirements of the chemistry 
department. The building, embodying both beauty 
and utility, is symbolic of the steady growth of the 
university and the expansion of its services to the state. 

Wylie Hall, one of the two original buildings on the 
present campus, has been the home of the chemistry 
department until this year. The new building, with 
its fully equipped laboratories, provides facilities for 
each of the major divisions of chemistry; general, 
analytical, physical and organic. Special dispensing 
and conference rooms are located between the labora- 
tories, splendidly equipped for the study of both general 
and organic chemistry. Smaller laboratories are pro- 
vided for advanced inorganic, industrial and bio-chem- 
istry, gas, spectrum, polariscopic and micro analysis, 
catalysis, chemical microscopy, zymochemistry, con- 
ductivity, metallurgy, high temperature furnaces and 
electro chemistry. Research rooms, general offices 


*+Of the 


i e staff of Charles R. Ammerman, Consulting Engineer, 
Indianapolis. 


and an auditorium with a seating capacity of 500, 
complete the facilities of the department. The total 
cost of construction, including all equipment, was 
$505,918. 

In this building the problem of proper outside air 
supply and fume exhaust was of major importance. 
Practically all fume exhaust is accomplished through 
sidewall hoods, constructed of an acid-proof asbestos 
composition. From the rear of each hood and behind 
baffles, ceramic flues rise vertically to the attic utility 
space where all such flues are collected by a terne-plate 
duct. Extra precaution was taken to insure that all 
ceramic flues were well caulked with an acid resisting 
silicious talc cement and asbestos rope packing. All 
duct work conveying fumes was coated inside and out: 
with a bituminous compound. 

The mechanical exhaust systems are five in number, 
namely, downdraft tables, wall hoods, general rooms, 
Kjeldahl hoods, and toilet rooms. System No. 1 ex- 
hausts the downdraft hoods. These hoods are mounted 
on chemistry tables and are connected by terne-plate 
ducts passing downward through the tables and floor 
where they are collected and the fumes carried to their 
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DIAGRAM OF AIR DELIVERY — BUILDING IND. UNIVERSITY aes 
CRAMMERMAM CONSULTING ENGINEER 


respective flues. Three 15 in. ceramic flues accomplish 
the work of exhausting all downdraft hoods. Due to 
the highly concentrated fumes of system No. 1, the 
fan exhausting same was constructed of a special alloy 
metal with exterior bolted housing and with all seams 
asbestos packed. 

Downdraft hoods were confined to one iaboratory 
and for this reason the speed control equipment for 
this fan was located in this particular laboratory in 
oider that fan capacity could be adjusted at will, 
depending on the number of hoods opened and in use. 
The total capacity for this system was estimated at 
7,200 c.f.m., or about 330 c.f.m. for each hood. This 
capacity is slightly above the manufacturers’ average 
recommendations for hoods of this type. 

Exhaust systems Nos. 2 and 3 are attic vent and 
toilet exhaust, respectively. Fan No. 2 exhausts di- 
rectly from the attic utility space wherein several 
galvanized iron ducts leading from general offices, 
balance rooms and the like, terminate. This system, 
besides accomplishing the ventilation of these rooms, 


will set up a beneficial circulation of air through. 
utility space. Fan No. 3 ventilates toilets only ; 
requires no explanation. 

Exhaust system No. 4 is the major system, exha 
ing 25,000 c.f.m. from a total of thirty-three cera 
flues varying in size from 8 in. to 15 in. in diamete 

Fan No. 5 is a specially built fan designed for 
in connection with a Kjeldahl hood. 


Fumes Kept from Corridors 


The proper relation of air pressures between lab 
tories, adjacent rooms, and corridors was an item. 
required some little study. It was concluded that 
atmospheric conditions would exist if air pressure 
laboratories were kept lower than surrounding a 
thus preventing the escape of fumes from laborat 
into adjoining rooms and corridors and eliminating 
usual uncomfortable fog of vapors existing in 
average chemistry building. As an aid in creating 
aforemeationed condition, all rooms assigned st1 
to classroom instruction and lectures are supplied 
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Layout of fresh air tempering chambers. 
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SIAGRAM OF EXHAUST SYSTEM CHEMISTRY BUILDING IND. UNIVERSITY So 


of the picture booth are two 


outside air by means of unit power ventilators. In the 
corridor walls of these rooms panelouvers were set, thus 
allowing the room air, under pressure, to pass directly 
into the corridors, thereby building up a corridor pres- 
sure insuring non-filtration of vapors into corridors and 
incidentally eliminating inward drafts when outside 
doors are opened. 

All radiation throughout the building is thermostat- 
ically controlled. The usual mixing damper arrange- 
ment operated in conjunction with duct-stats accom- 
plish the temperature control of outside air make-up. 

All laboratory rooms and auditorium are replenished 
with an abundant supply of tempered, filtered air by 
the main supply fan of 38,000 c.f.m. capacity at full 
speed. The arrangement of blast coils, air filters and 
by-pass dampers is shown by the detail of same. 

As the building is served by the campus distribution 
system, all services for low pressure steam, vacuum 
return, medium pressure steam and water supply enter 
thc basement space by a service tunnel. 

Necessary compressed air for both laboratory work 


View looking toward rear of 
auditorium. On either side 


ducts which lead up from the 
alr space below the balcony 
construction. The grilles 
venting the rear of the audi- 
torium are in this ceiling 
below the balcony, located 
around the lights visible in 
the picture. 


and the operation of the temperature regulation system 
is supplied from a 12 cu. ft. per min. air compressor. 
A four-tank reservoir system of storage is used, 
namely, a receiver tank fitted with two pressure- 
reducing valves; one, set for 15 lb., supplies the regula- 
tion tank, and the other pressure regulator, set at a 
higher pressure, supplies the laboratory demands and 
is connected into the house supply tanks. 

Besides the usual gas, water and steam services to 
laboratory tables, distilled water is carried to the vari- 
ous tables through a block-tin distribution system. 
The main risers of this system are 3£-in. 5 oz. blocked- 
tin pipe. Horizontal lines were laid on the concrete 
slabs of floors served and were completely and carefully 
covered by a concrete floor finish. 

All chemical wastes from laboratories are carried in 
duriron conduits, collecting into a duriron dilution basin 
and vent tank. From this tank wastes are carried 
to the sewer in standard cast iron pipe. The sanitary 
drains from toilets were taken care of by means of 
separate cast iron pipe sanitary drains, the sanitary 
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and building laboratory wastes combining after the 
latter passes through the dilution basin. 

The painting of all mechanical equipment within the 
laboratories was given the utmost attention. Before 
equipment was coated, all paints proposed for use were 
given severe tests for durability and resistance to acids. 
Paints containing oxides of lead were rejected at the 
veiy first test, such paints turning dark after exposure 
to the HCI test. Paints selected for radiation were 
composed chiefly of synthetic resin as the vehicle, 
with aluminum bronze as the pigment. All exposed 
piumbing, consisting of covered water piping, both hot 
and cold, and uncovered drain lines were finished with 
a gutta-percha compound, glossy white in finish and 
presenting an excellent appearance. 

Electrical energy for light and power for all campus 
buildings is supplied by two 500 kw. turbines recently 
installed which distribute 3 phase, 60 cycle, 2300 volt 
current to group sub-stations where the voltage is 
stepped down to 440-208 volt. The Chemistry Build- 
ing has its own transformer sub-station located in an 
especially provided room in the basement. Here the 


View looking tow 

the auditorium. a 
the doors and directly bel 
the first floor exit light , 
be seen one of two fresh ; 
grilles which supply hel 
filtered air to the Auditoriy 
The automatic curtain a 
anism can be seen direc, 

over windows, 


primary current of 2300 volts is transformed to 4 w 
120-208 volt, three phase, supplying two wire, 120 
branch circuit for lighting, and 120-208 branch circ 
for a.c. laboratory power, all balanced on all ph 
of the system. 

D.c. current for electrochemistry experimental ; 
battery work will be supplied from a 20 kw. motor; 
generator set located in basement. 

The electric furnace laboratory is equipped y 
a transformer which will furnish current of 110 v 
and 300 amperes in steps, each of about 20 volts d 
te 25 volts at 2000 amperes. Direct current up to 
amperes and 110 volts is also available for the ¢ 
troiysis of fused salts and other work requiring it 

The exit light and entire emergency lighting sys 
for this building is distributed with 3 phase, 2300 
service mains transformed to three wire, 120-240 \ 
single phase, supplying two wire, 120 volt branch 
cuits balanced on each phase of the system. 

All power demands for unit ventilators, fans, ele 
furnaces, etc., are supplied from their respective pc 
panels. 


Detection and Measurement of Sound 


By R. V. PARSONS’ and J. S. PARKINSON ? 


Acoustica. engineering probably never would 
have established itself so firmly had not sound intruded 
constantly upon everyday life in the form of noise. 
But because the machine age has produced new kinds 
of noise faster than our bodies could develop a pro- 
tective deafness it has become necessary to develop 
practical methods of noise diagnosis and cure. 


1 Consulting acoustical engineer, Johns-Manville. 
? Staff acoustical engineer, Johns-Manville. 


The fact that a sound is annoying may be the r 
of any one of several characteristics, the most fam 
being excessive loudness. Many people will tole 
sounds only until they pass a certain limiting loud 
level. For example, it is generally recognized 
an office need not be absolutely quiet in order t 
entirely satisfactory from a noise standpoint. If 
noise level can be reduced to a certain limit of toler 
such a correction is nearly always sufficient. Va 


58 


October, 1931 * Heating and Ventilal 


— 
SY 


ird front 
Just show 
t light Can 
© fresh air 
ply fresh, 
Auditorium, 
‘tain mech. 
en directly 
ws, 


to 4 wire, 
, 120 volt 
ch circuits 
all phases 


ental and 
motor and 


ped with 
110 volts 
olts down 
up to 30 
the elec. 
‘ing it. 
1g system 
2300 volt 
-240 volt, 
ranch cit- 


s, electric 
ive power 


the result 
familiar 
| tolerate 
loudness 
zed. that 
ler to be 
If the 
tolerance 
Various 


‘ilating 


attempts have been made to explain this fact nigel 
cally. It is the writers’ opinion, however, that this 
level is determined merely by the aggregate of indi- 
viduals’ past experience, and may be expected to vary 
in years to come, according to whether the total volume 
of noise increases or decreases with the passing of time. 

The loudest noises, however, are not always the 
most unpleasant. The frequency, or the combination 
of frequencies which, taken together, determ ne what 
we call quality, very often determines the degree of 
annoyance produced. As a case in point, some recent 
tests on an elevated train are of interest. Among 
other things, measurements were made on the particu- 
larly abominable sound produced as the wheels 
screeched against the rails at curves. It developed 
that this sound, exasperating as it undoubtedly is, 
was not nearly so loud as many of the other operating 
noises. The thing which makes it irritating is its 
extremely high frequency. 

Curiously enough, another factor which determines 
annoyance is whether or not the listener thinks the 
noise is necessary. Among the hundreds of complaints 
received and studied by the New York Noise Abate- 
ment Commission, a large percentage dealt with noises 
which were not particularly irritating of themselves, 
but which were conceived to be unnecessary or deliber- 
ately malicious, such as the dropping of ash cans, the 
rattle of pediers’ carts, etc. Fan noise somewhere in 
the ventilating system will sometimes upset an owner 
beyond all reason, whereas he may pay no attention 
to a nearby electric fan which is making ten times as 
much noise. One is conceived to be necessary and the 
other unnecessary. 

A rattle or a hum which comes and goes, or occurs 
only at irregular intervals, may be extremely disturb- 
ing, regardless of the nature or loudness of the sound 
involved. The classic example of this type of annoy- 
ance is the fog-horn. If one could only tell exactiy 
when the blasts were going to occur the situation would 
not be nearly so aggravating. 

The factors which govern annoyance are myriad. 


It is necessary, however, to have some understanding 
of them, else it is impossible to study and diagnose 
noise problems intelligently. Fortunately, most of 
these various factors are susceptible to fairly exact 
measurement. The new technique introduced by the 
vacuum tube is to a large extent responsible. The 
various noise meters, acoustimeters, sound meters, etc., 
which can be obtained today operate on much the 
same principle. A microphone is used as the sound 
detector, or pick-up, and the sound energy is thereby 
converted into a minute electrical current. This cur- 
rent is amplified by means of special audio-amplifiers, 
and the output connected to some sort of meter or 
recording device. Since the current generated by the 
microphone is proportional to the square root of the 
sound energy, it is a comparatively simple matter to 
calibrate the instrument so as to measure relative sound 
energy. Absolute calibration in terms of exact physical 
units is more difficult, but quite possible. 

When the layman speaks of the volume of a sound, 
he usua!ly means the energy density. This quantity 
may be expressed in ergs per cubic meter, or any 
similar system of units. The term simply implies the 
total amount of energy present in any given unit of 
volume. Or he may be thinking of the sound pressure, 
the amount of push which this sound exerts upon his 
ear. If we are still using C. G. S. units, this quantity 
will be expressed in dynes per square centimeter, or in 
bars. Either of these quantities may be measured 
electrically, and their magnitude determined on some 
previously calibrated scale. 

Such measurements are of assistance in determining 
how loud or how powerful a sound is. Since, however, 
the results have a tendency to run into rather unwieldy 
figures, the decibel scale came into use. The decibel 
is proportional to the logarithm of the energy ratios. 
Thus, an energy density of 100 times the threshold 
ol audibility becomes 20 on the decibel scales, whereas 
1000 times would be 30, 10,000 times 40, and so on. 

‘The Weber-Fechner law tells us that, in general, the 
sensation is proportional to the logarithm of the stim- 


Measuring office noises. 
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ulus, whether we are dealing with light, sound, or heat. 
Experiments with observers in judging increments of 
loudness indicate that the least audible increase in 
intensity bears a certain fairly constant ratio to the 
initial intensity employed. The decibel scale has been 
considered, therefore, a satisfactory measure of the 
way in which the ear records sensations of loudness.? 
Such a scale is not, of course sufficient, unless proper 
weighting is given to the frequency of the sound. The 
human ear is much more sensitive to the range of 
frequencies extending from about 1000 cycles to 4000 
cycles, than to any of the frequencies above or below 
this range. As an example, suppose that a bass viol 
and a violin were sounded together, one at 100 cycles 
and the other at 1000 cycles, so that each note con- 
tained an equal amount of energy. From an intensity 
standpoint the two sounds are equal, but to the ear 
the violin is much louder. 

Consequently, all accurate sound measuring devices 
should provide some means of weighting the results 
according to frequency in the same manner as the ear. 
The relative amount of weighting necessary at each 
frequency will depend upon the level at which the 
instrument is designed to work. 

It must not be supposed that all sound measure- 
ments must be made in decibels. Where we are deal- 
ing with sounds as the ear hears them the decibel is 
useful, but often an intensity or pressure measurement 
is more useful. For example, in measuring the speed 
of a device by the noise it generates, it is the intensity 
which must be considered. The same is true if we 
are using total sound power to determine the number 
of sources operating at a given instant. In acoustical 


. *Some recent experimental work has indicated that this assumption 
is accurate only to a first approximation, but for most types of work 
it is probably sufficient. 


Running noise tests in a busy New York office. 


The acoustimeter measures the relative soung ene 
in various noises. "ay 


measurements of relative efficiencies of different ma. 
terials and constructions, decibel measurements may 
be quite misleading. 


Electrical Filters Pass Known Frequencies 


We have seen that it is often desirable to know some. 
thing of the frequency characteristics of a sound jn 
order to know its capacity for annoyance. Here again 
methods of electrical measurement have shown then- 
selves to be adaptable. A series of electrical filter; 
may be installed in the circuit of one of the sound 
measuring devices described above, and so adjusted 
that it will pass only a certain known band of fre 
quencies. When the energy or loudness for this band 
has been determined the process may be repeated fo 
another band, and so on. The completed analysi 
shows not only the quantity of energy detected at eac| 
frequency, but also the total for the whole range o 
any part of it. Such an analysis is often of specia 
value in dealing with some particular source of nois 
and isolating it from its fellows. Suppose, for instance 
that one wished to reduce the whir of a fan in an ait 
cooled motor. It is quite probable that the energy fro 
the fan would lie largely in certain specific frequenc 
bands. By studying the effect of various fan chang 
on these bands only, an indication of their succes 
might be obtained, whereas if all frequencies we 
examined simultaneously, other sounds might so con 
pletely outweigh the fan noise as to make it impossib 
to measure. 

Electrical filters comprise only one of the vario 
methods of frequency analysis, but this method is | 
flexible that it is probably more widely used than a1 
of the others. The oscillograph will yield a good de 
of information about the frequency characteristics 
the sound, but the method of recording is somewh 


60 


October, 1931 * Heating and Ventilati 


| 
: 
4 
¢ 
* + 


J energy 


ma- 
ts May 


cies 
W some- 
ound in 
€ again, 
n them- 
1 filters 
> sound 
djusted 
of fre- 
‘is band 
ated for 
analysis 
at each 
ange or 
special 
of noise 
nstance, 
an air- 
gy from 
quency 
changes 
success 
were 
sO 
possible 


various 


rd is so 


any 
od deal 
stics of 
mewhat 


cumbersome, and much more experience is required 
to interpret the results. (It may be noted that elec- 
trical filters are often used in conjunction with the 
oscillograph.) There are likewise various types of 
mechanical devices used for frequency analysis. This 
is particularly true in low frequency work such as 
machinery vibration, where the natural inertia of the 
mechanical system does not offer so many difficulties. 

The electrical methods of measurement also offer. 
certain distinct advantages in studying the regularity 
or irregularity of a series of sounds. The Beli Tele- 
phone Laboratories have developed several ingenious 
devices to record peaks in speech and music, registering 
not only their magnitude, but also frequency of occur- 
rence. For general noise measuring work it is de- 
sirable to use a meter which is somewhat damped. 
The ear itself does not observe small fluctuations in 
energy, partly because they occur too. rapidly, and 
partly because the energy change is not sufficient to 
register. For loudness measurements, therefore, it is 
desirable to have a meter which will integrate the 
sound energy received over a period of a second or 
two. In this way reliable average measurements may 
be obtained and only the more important fluctuations 
will be recorded. 


Sounds Originate in Vibrating Surface 


No mention has been made of vibration measure- 
ments, largely because the technique involved is similar 
to that in air-borne sound. Substitute a device which 
will transform the vibratory motion into electrical 
energy, and the remainder of the problem is more 
or less simple. At present, progress along these lines 
is being somewhat hindered by the absence of high 
quality vibration pick-ups, but there is reason to be- 
lieve that in the future much sound measuring work 
will be done in this way. All sounds originate in a 
vibrating surface, and it is often simpler to make 
measurements directly at that surface, without inter- 
ference from such causes as room reflections. 


View of the acoustical 
laboratory of E. E. Free in 
New York. 


Presented with an actual problem, what does the 
acoustical engineer do with all this array of instru- 
ments and engineering knowledge? His first move is, 
of course, to make a diagnosis. Suppose, for example, 
that his only information is that a theater manager 
complains that his ventilating system is noisy. First, 
the engineer learns where this noise is heard. This 
will probably tell him at what point the sound is 
loudest. He then examines adjacent openings and 
panels to discover whether it is coming in through 
some air connection or through the building structure. 
It he can learn the path which the sound follows, he 
has two valuable pieces of information. He will know 
how to block its passage, if necessary, and he will 
probably know more about where it originates. And 
that brings him to the next step—the determination 
of the source. If, either by the ear or by means of 
instruments, he can learn enough of the quality of 
the sound, he can probably discover its origin. If 
not, it simply becomes a matter of elimination, of 
cutting off this source and then that, until the offender 
comes to light. 

Knowing the source of the sound, its means of com- 
munication with the room (this may be infinitely com- 
piex), and its general characteristics, he must discover 
why it is annoying, and how drastic a cure is involved. 
For example, in the theater mentioned, it will not be 
necessary to eliminate the noise altogether—but merely 
to reduce it below the level of the rest of the sound in 
the theater. Here, again, some sort of instrumental 
measurement is desirable, in order to have a quanti- 
tative statement of the problem. Again, analysis may 
show that if certain frequencies are eliminated, com- 
plaints will probably disappear. 

A complete diagnosis will probably include deter- 
mination of the following: loudness of the sound and its 
distribution in the theater, its frequency and time- 
interval characteristics, its source and method of trans- 
mission. In addition, it will tell the investigator the 
conditions to be approximated in order to effect a 
remedy, and the most logical point of attack in effecting 
the remedy. 
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Calculations for Radiant Heating 


By T. NAPIER ADLAM?{ 


This month Mr. Adlam discusses radiant heating with gas, summarizes the various 
arguments in connection with floor versus ceiling radiant heating, shows how to 
calculate the sizes of heating surfaces, and briefly touches on the subject of fuel 


consumption with radiant heating systems. 


Ix addition to the radiant heating methods which 
we have already described, there are a few others which 
are worthy of consideration. 

One of these is the gasrad, which takes the form of 
a flat metal panel very similar to the rayrad and elec- 
trorad described in an earlier issue. ‘The panel is 
fitted with special burners, a pilot light and an extrac- 
tion tube, the latter being connected to a smail fan 
in the basement for withdrawing the products of com- 
bustion and discharging them outside. ‘This fan 1s 
small in size and requires about 60 watts for an instal- 
lation up to 20 panels. Fig. 1 illustrates the method of 
connecting up such an installation. It will be noted 
that a gas pressure regulator, gas safety cutout and 
thermostatic control are used. Safety appliances are 
incorporated and it is claimed that fires and escape oi 
gas are practically impossible. ‘The gasrad may take 
the form of a flat panel or it may be an ornamental 
dado or baseboard. The surface temperature of the 
gasrad and the emission factors are similar to those 
of the rayrad and electrorad. 

The advantages claimed are that a building can 
be heated more cheaply in initial cost by gasrad than 
by other means, and that the efficiency is so great 
that the cost of running by gas is cheaper than with 
coal or electricity,! 97% efficiency being claimed. It is 
of special interest as being the first step made to 
apply gas directly to the field of radiant heating. 

Gasrads, in common with rayrads and electrorads, 
are often fitted with art metal or other detachable sheet 
veneers to harmonize with the decorations. ‘These 
veneer sheets are often carried over the whole area, 
and when the panels are fitted under windows, they 
are bounded by the window sill, the baseboard and a 
continuation of the architraves, which give an ideal 
finish without diminishing the emission of heat or the 
accessibility. "These veneers, when correctly selected, 
preserve the symmetry of interior design to such an 
extent that it is often impossible to detect the location 
of the heated panels. 

Another method recenty coming into use in the 
English heating field is known as border heating. 
This makes use of a series of special drawn section steel 
tubes enclosed in a patented carrier or heat diffuser, 
which leaves the tubes free to expand. The heating 
medium may be hot water or steam. Heat is assumed 
to be diffused evenly over the border of the floor, which 
normally is held at about 120° F. This method is 


+ Consulting Engineer, Bethlehem, Pa. 
* Editor’s Note: The author evidently refers to English conditions. 


really a combination of radiant and convective heating, 
It has found application in churches and similar build- 
ings and has the advantage of a lessened first cost as 
compared to full underfloor heating. 

We have now outlined the more general methods of 
producing thermal radiations which are already in use 
in England. Other methods are being developed, 
Neither opinion nor practice has yet reached the point 
where there is agreement as to the “best” methods of 
application. Opinion naturaliy depends on interest, 
training, and point of view. The writer has, however, 
tried to present his ideas without personal bias and 
with emphasis on principles rather than on practices, 
In spite of this it seems desirable to summarize and 
to restate in different form some of the points already 
made. 


Ceiling Versus Floor Application 


Among the points on which there is still little agree- 
ment is that of the advisability of applying the radiant 
heat at the floor or at the ceiling. 

One of the arguments advanced for ceiling heating 
is that it follows the natural method since sun energy 
is sent downward. In this connection it is important 
to recall that much of the radiant energy received by 
out bodies even in sunlight is really due to long wave 
length rays reflected from the earth upward or from 
surrounding objects at various angles. Moreover, the 
reflected rays are not all of the same amplitude as those 
received from the sun. Further, it should be recalled 
that none of the methods in use in radiant heating 
produces rays of a wave length similar to all those 
emanating directly from the sun. Many excellent 
installations of ceiling heating have been made, but 
there seems to be little to substantiate the argument 
that its use should be postulated on its resemblance 
to sun heating in that it directs its heat downward. 

Some of those authorities who consider floor heating 
to be the ideal method of application are impressed 
apparently with the idea that the feet should be kept 
warm and the head cool. While there is logical rea: 
soning back of such a conclusion, it cannot be deniec 
that the feet should not be subjected to too much heal 
if comfort is to result. 

It would seem that an ideai method would provid 
for radiant heat impinging on the body with fairl 
uniform intensity in spite of the fact that body surfac 
temperatures vary considerably from ankles to head 

Ceiling heat has a disadvantage in the fact that! 
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Fig. 1. General arrangement of gasrad installation. 


does not counteract to any appreciable degree the down 
draft from large windows, and needs additional wail 
panels if this must be taken care of. Floor heating, 
ov the other hand, does counteract this somewhat, but 
with very large or open windows the cold air drops 
to the floor and spreads itself for some distance before 
it 1s warmed sufficiently to rise again. 

The writer emphasized previously that an ideal ar- 
rangement (especially in this country where severe 
conditions have to be met) would be to have the floor 
warmed slightly, supplemented by thermal radiations 
from other angles, either from walls or ceilings. 

It is possible to deal with a building with either 
floor or ceiling methods, but with very large rooms 
fully occupied screening takes place and unbalanced 
conditions result unless careful planning is used. The 
mere screening of one person by another is not serious, 
as the surface temperature of one person’s clothes helps 
to protect the loss from the adjacent person. If all 
the heat is coming from one side, however, or from 
above, or if we have a cold floor, imperfect and uncom- 
fortable heating is likely to result. 

Structures call for individual treatment, and the 
contour of a room may demand special consideration. 
Often a compromise must be made. In any case, how- 
ever, a good knowledge of the fundamentals of radiant 
heat will save failures and help in overcoming the 
most difficult problems. 


Calculations for Radiant Heating 


We cannot close this subject without considering the 
question of calculations for heat losses and heat trans- 
lation, although we enter on a phase bristling with 
difficulties. 

Radiant heating installations have been based on 
empirical calculations. ‘The method has been to cal- 
culate the heat loss in the usual way for exposure, 
with an addition made for a small infiltration of air. 

This method is doubtlessly incorrect, but like many 
of our ordinary methods, it gives an approximation 
which, under most conditions, is satisfactory for use. 
Application of such methods to unusual cases is more 
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E. F. DuBois, Amer. Jour. Medical Sciences, 1916. 


Fig. 2. Basal metabolism according to age. 


than likely to give erroneous results. This state of 
affairs cannot be considered a weakness in the principle 
of radiant heating, however. It merely reflects the 
newness of the idea and the fact that fully suitable data 
are not yet known. 

It is doubtful if the situation is any worse than 
prevails in attempting to make correct calculations for 
heating installations using traditional methods. In 
spite of all the efforts made we are still far from 
agreement as to suitable temperature figures and are 
still in doubt as to actual performances of such common 
items as radiators and boilers. 

In making a calculation using existing methods and 
data, we first of all have to make up our minds as to 
what conditions we wish to attain. Here we come to 
one of our first obstacles, viz.: what maintained air 
temperature is to be used as a basis‘ 

Taking an air temperature of 60° as the standard 
which is considered satisfactory in England with 
ordinary radiators, we find in the published records 
that Doctor Vernon (Industrial Health Research 
Board) suggests that 59° air temperature with radiant 
heat is a satisfactory standard, while the opinion of 
Dr. Elwin Nash (President of the Medical Officers of 
School Associations) is that 57° air temperature gives 
greater comfort than at 60° with other methods of heat- 
ing. Dr. R. H. Crowley (Senior Medical Officer, 
Board of Education) holds the opinion that 56° to 58° 
is a satisfactory standard. Professor A. H. Barker, 
who undoubtedly has studied all phases of radiant 
heating, considers that 53° is a suitable figure. George 
H. Widdows (county architect of Derbyshire), who has 
designed and carried through a large number of schools 
and other buildings with underfloor heating, considers 
a temperature of 50° to 55° quite comfortable. 

The variation between the temperatures which these 
several individuals consider desirable is rather striking 
and illustrates the difficulty of attempting to set a base 
figure. 

The explanation of these differences of opinion may 
be to some extent psychological, but I think it is largely 
due to the conditions under which they have formed 
their opinions. 

It is practically impossible to define conditions that 


Heating and Ventilating - October, 1931 


63 


L 
= 
in use 
loped, 
point 
ods of 
= 


will insure perfect comfort for a number of persons 
at the same time, for, although we take the approxi- 
mate figure of 400 B.t.u. as being the total amount of 
heat given off per hour by an average person, we know 
that this figure varies with individuals. 


Fig. 2 shows graphically the variation according to 
age, while Fig. 3 shows the wide variation depending 
on position or movement. 

In these graphs the basal figures in terms of B.t.u. 
per square foot of skin area are given instead of a total 
figure. This method is clearer for our purpose. 


These are not the only variations we have to meet, 
for in addition there are hourly variations which are 
called the “diurnal rhythm,” the metabolism being 
lower from 7 p.m. to 7 a.m., and gradually increasing 
from 7 a.m. to 7 p.m. 

I merely explain these things to show that, after 
all we may say and do, our calculations can be approxi- 
mate only, and that it is not surprising that opinions 
difier as to what constitutes a proper basis for 
calculating. 

Not only the air temperature but the wall tempera- 
tures affect room heating and the feeling of comfort. 
In a room we get a gradual heating up of the air, 
due to convection currents from the furniture and 
other objects. If the walls are good reflectors and 
well built, then Professor Barker’s temperature of 
53° may be satisfactory. If, on the other hand, 
one considers a classroom or lighter structure with 
much cool glass surface, whereby the body loses 
more heat by radiation, then 58° or 56° may be 
necessary to give an equivalent feeling of comfort. 
To some extent these factors also account for the 
differences of opinion as to what constitutes a desirable 
temperature. 

American conditions differ from those found in 
England and in the absence of better data I suggest 
that the proper figure is from 62° to 64°, which allows 
a differential of about 6° over the temperature currently 
used in some English installations. 

At the British Embassy in Washington where thermal 
radiations are emitted from the ceiling it is considered 
that an air temperature of 60° is equivalent to an air 
temperature of 68° without thermal radiations. This, 
however, is a fairly substantial building, and 68° air 
temperature with convected heat could not, generally 
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Fig. 3. Basal metabolism in terms of occupation, 
average man. 


100 125 


speaking, be considered satisfactory for all Conditions 
in this country, so that our temperature of 64° may be 
looked upon as reasonably good. 

In England the opinion has been formed that With 
radiant heat the percentage of humidity may be ignored, 
This may not by any means apply to American cop. 
ditions. 

To illustrate the difference in the two cases | have 
gone carefully over some daily records from the Birm. 
ingham and Midland Institute Observatory, Edgbaston 
which may be considered a fair average of English 
winter conditions, since the Observatory is situated 
faiily high in the Midlands. 

Scanning the record for the first six and a half months 
of 1929, I note that the humidity rarely dropped below 
80%0, and as the rise in temperature from outside to 
inside is comparatively small, the inside humidity is 
not greatly reduced. The average outside temperature 
for the winter is about 41° and this raised to 57° would 
reduce the humidity on an average to 45%. This, | 
think, explains to some extent why it has been assumed 
that with radiant heat the question of humidity may 
be neglected. 

I emphasize this point because some authorities j 
England are accepting conditions which, while they 
may be satisfactory in some buildings, will, if generali 
applied, be very likely to lead to disappointment an 
considerable annoyance, and I am anxious to warn a 
interested readers of the many problems they wi 
meet, but which can be satisfactorily dealt with | 
one is armed with sufficient knowledge beforehand, 

This point brings up the use of the eupatheoscop 
While it is a most valuable instrument, it would n 
indicate any appreciable change of heat loss becau 
of variation in the humidity. There may be a b 
difference between the responsiveness of a metal e 
patheoscope and that of the mucous membranes a1 
nerves of the human system, or the delicate parts 
an organ, or other hygroscopic materials. 

Under American conditions we have, in many loca 
ties, a greater temperature rise because of lower outsi 
air temperature as well as a much lower percenta 
of humidity to start with. 

The process of humidifying the air to a more co 
fortable state is made easier with radiant heating, | 
cause with the lower maintained temperature a mu 
smaller amount of moisture is necessary. It cam 
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Fig. 4. Heat emission coefficients of rayrads. 
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be said, however, that radiant heating can be expected 
to eliminate the need of added moisture in our climate. 

Assuming, therefore, that 64° is the air temperature 
desirable, we calculate the heat loss from each room 
in the usual way and obtain the heat required. In 
doing this we have figures which in the majority of 
cases will be approximately correct, but which should 
not, however, be applied loosely to every class of 
structure. 

The correct way wouid be to integrate the virtual 
temperatures of all the surfaces by taking into account 
the reflecting properties of the walls and the surface 
temperature and emissivity of the heated surfaces. 
To be able to apply this method to our calculations we 
would have to know not only the internal dimensions of 
all the exposed surfaces, but also the materials, the 
respective finish of the surfaces, the radiativity, and 
the disposition of the furniture. 

Investigations of the properties of different materials 
and surfaces have revealed some very interesting 
results. For instance, if we take the emissivity of an 
absolute black surface to be represented by 100, we 
find that concrete has a factor of 94, whereas polished 
steel is only about one-tenth as much. 

‘Taking the various surfaces most commonly met 
with, we have the following approximate factors: 


Surface Factor of emissivity 
Absolute black surface.............. 100 
Smooth lamp black ................. 93 
White lime wash (rough) ........... 91 
Rough MIOFtAF .... 90 
Planed wood (not polished) ......... 88 
Gold bronze paint .................. 54 
Polished copper 15 


The great advantage resulting from having good heat 
reflecting surfaces for the walls and ceilings, instead of 
heat absorbing surfaces will be appreciated. This 
principle was emphasized in our May installment 
where, in considering heat rays, we saw the great 
value of reflection provided by nature in this natural 
property of snow. 


Proportioning Heating Surfaces 


Proceeding with the calculation and compelled, as 
stated above, to summate the exposure losses in the 
usual way, we may consider what heat will be given 
off by flat radiant surfaces. 

The manufacturers of rayrads have published 
tabies giving the rated duties which should be allowed, 
and the transmission is given in schedule form for the 
various sizes made. Fig. 4 gives similar information in 
graphical form. In using this chart it is necessary to 
divide the total calculated heat loss from any particular 
room by the coefficient found on the vertical scale. 
The quotient will be the total area in square feet of 
heated panel surface required. 

The makers have also added a correction table for 
maintaining what they term “comfort effect.” These 
corrections call for a reduction in the heated panel 
area of 50% from that calculated above when the 
panels are placed flat on the ceiling at any height not 
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Fig. 5. Heat emission of water heated rayrads. 


above 15 ft.; a reduction of 55.5% if the panels are 
placed on an inside wall not more than 5 ft. from the 
floor, and 50% if placed on an outside wall. Other 
minor corrections are given for slight deviations from 
the above mentioned positions, which, however, are 
small in comparison. 

I understand that the manufacturers are shortly 
publishing new data based on actual experience. 

When using these and similar panels in this country, 
instead of using Fig. 4 I prefer to take the total heat 
requirements of a room at, say, 64° inside air tempera- 
ture and zero outside (or whatever outside temperature 
is usually considered the standard at the particular 
locality) and to divide this by 340 for steam heated 
panels, and by factors shown in Fig. 5 for hot water 
at various temperatures. I then use the result in either 
case as the actual square feet of flat heated surface 
required. 

It must be remembered that discrimination must be 
used in following this method, for results would not 
be satisfactory if surface sized on this basis were used 
at a great height or in remote parts of a room, or if 
screened by furniture or fixtures. 

Example: Assume we have a room which we wish 
to maintain at 64° and the total losses have been 
calculated to be 10,000 B.t.u. per hr. If the mean 
temperature of the water in the heating panel is 160° 
we find from Fig. 5 that the heat given off will be 182 
B.t.u. per sq. ft. per hr., so that nominally we require 
10,000 — 182 = 55 sq. ft. of flat surface. 

If we take the same room and apply steam heated 
panels we divide 10,000 by 340 and find that 30 sq. ft. 
are necessary. 

With pipes embedded in plaster, as with the panel 
system, it has been usual practice to calculate for a 
water flow temperature of 120°, and to allow an emis- . 
sion of 120 B.t.u. per sq. ft. of area per hr. This 
temperature can be lowered during mild weather and 
the transmission factor correspondingly reduced, so | 
that 95° would be the average temperature main- 
tained under normal conditions. 

In America it will be necessary to keep the tempera- 
ture higher and more in the range of 120° to 130° for 
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maximum conditions. In most cases this will work out 
to require the whole of the ceiling surface as a heated 
panel. 

For underfloor heating, the usual practice in England 
with a water temperature of about 150° is to use any- 
thing from 45 sq. ft. to 65 sq. ft. of hot water pipe 
surface per 1000 cu. ft. of room content, and to spread 
this over the whole floor area. The larger amount of 
heating surface is used where a large amount of venti- 
iation is required, or with great exposures, while the 
smaller quantity would be used in well protected rooms 
of relatively less importance. 

In America I find it more advisable to use steam 
coils in the floor space especially if the whole of the 
heating is to be done by the floor surface. In this 
case, after having obtained the heat required in the 
room as before, divide this by 100 for residences and 
similar buildings, ranging down to 85 for structures 
with much exposed surface or where a large amount 
of ventilation is required, such as classrooms, for 
example. 

It must be remembered that these figures are ap- 
proximate, for although it is the surface and not the 
thickness and composition of the floor which aifects 
the surface temperature, there are several factors which 
may be waived under many conditions but which are 
very important under special conditions. 

Calculations for electrical heaters are based on the 
same method, and the electric loading may be easily 
obtained if low temperature surfaces are used. In 
cases where high temperature elements are employed 
the calculations are disturbed because of the high air 
temperature at the upper part of the room. ‘This is 
specially true if the hot elements are placed below 


the ceiling and off the walls. In fact, the Conditions 
in a room so heated cannot be considered far removed 
from those present with convection heating, 


IN spite 
of the intensity of the thermal radiation. 


Fuel Requirements 


One other important phase which we should conside, 
is fuel consumption, for it is a question I have haq 
put to me from many sources. 

I may say at the outset that in England it is foung 
thai a good many buildings heated with radiant heat 
burn 40% less fuel than similar buildings equipped with 
the usual hot water radiator methods of heating, 

It is only fair, however, to state that some of these 
puiidings heated with thermal radiations should, in 
my opinion, have had more heating surface installed 
to meet extreme weather conditions. 

Ii a comparison is made between one building having 
radiant heat panels installed and equipped with means 
for regulating the temperature, while the other has 
ordinary radiators or convectors without means of 
regulating, the saving may show as much as 45% or 
even 50%. If two installations are identical in every 
way except that one has radiant heating whereas the 
other has radiators or convectors, then the saving under 
American conditions by direct comparison is prob- 
iematical in that no such directly comparable installa- 
tions are known to be in existence. The writer is of 
the opinion, however, judging from English experience, 
that substantial savings—perhaps of 30%—are possible. 

in the next article we will consider various independ- 
ent investigations and testimonies made in connection 
with buildings using radiant heating methods. 


Seasonal Variation in Office Building Steam Consumption 


Tue accompanying table is interesting in that it 
shows not only the steam economies which may be ob- 
tained with modern heating plants in office buildings 


when carefully operated but it also shows the seasonal 
variations in the steam consumptions when based on 
the degree day. 


HEATING STEAM USED PER DEGREE DAY IN HIGH CLASS OFFICE 
BUILDINGS IN NEW YORK 
October 1, 1930 to May 31, 1931 
STEAM PER M CUBIC FOOT SPACE HEATED PER DEGREE DAY (LB.) 


BLDG. OCT. NOV. DEC. JAN. FEB. 
486 615 507 513 512 
548 669 671 694 629 
598 827 117 644 592 
.703 79,632 602 637 
781 938 826 896 813 
.723 823 .860 .902 857 
re 1.160 980 1.090 1.027 1.078 
AVERAGE: 

714 804 754 731 


527 
636 


MAR. APR. MAY AVERAGE TYPE OF BLDG. 
517 446 515 Low block type 
513 456 602 Semi-tower 
high cl. offices 

671 506 643 High cl. block 
office-type 

599 671 662 High cl. block 
office type 

854 591 822 High cl. block 
office type 

973 936 871 High cl. office 
Semi-tower type 

865 .724 969 High cl. 
Semi-tower type 

713 618 .737 


.744 
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Buildings numbered 1| to 4 were operated during the 
day only with no night use. While their average unit 
consumptions vary somewhat, the variation is in the 
order of 30% from highest to lowest, and 1s probably 
accounted for by differences in construction and opera- 
tion since different operating methods were used for 
asm numbered 5 to 7 were heated somewhat at 
night. These buildings show uniformly higher unit con- 
sumptions which are doubtless due to night use. 

Monthly unit consumptions show that during Oc- 
tober and May the consumptions were generally smaller 
than during the other months. This is in line with the 
general reasoning applicable to the degree day unit 
which is to the effect that during such months there is 


a tendency to use less heat than would be indicated by 
temperature depressions only. 

Another point is that during the month of November 
the unit consumptions are almost uniformly greater 
than those shown during other months. This increase 
is perhaps accounted for by the fact that during this 
month, out of a total of 297 hours of possible sunshine, 
the actual hours totalled only 153. Nearly double the 
normal amount of rain also fell during this month. In 
short it was an abnormally cloudy and rainy month. 
The increased consumptions shown also bear out the 
general reasoning applied to the degree day. 

Heatinc AND VENTILATING is indebted to W. J. Bald- 
win, Jr., of the New York Steam Corporation for the 
information herein and for the table. 


Salts in Boiler Feed Water Reduce Priming 
By C, W. FOULK" 


Tose who have had much experience with steam 
boilers know that there are many mysterious cases of 
the throwing of water into the steam (foaming and 
priming), that is, water goes into the steam without 
any apparent reason. Now, it follows in all probability 
that there are also cases in which water is mot thrown 
into the steam, although according to all that is known 
of the behavior of boiler water it should be. Priming 
is being studied as part of the work of Engineering 
Experiment Station Project 103, the investigation of 
boiler feed waters. 

An experimental steel water tube boiler with the 
tubes entering the ends of the drum was used in the in- 
vestigation and it was discovered that the water thrown 
into the steam decreased as the concentration of dis- 
solved salt in the boiler water increased. In other 
words, if distilled water or a very dilute solution of 
sodium chloride or sodium sulfate was used, a great 
deal of liquid water was thrown into the steam, but if 
the concentration of the dissolved salt was increased, 
less water went over into the steam, other conditions 
of course being kept constant. Such a state of affairs 
is almost unheard of, and it became, therefore, not 
only very interesting, but also very important, to find 
out just why this occurrence took place. 

A Pyrex glass boiler of the same design and nearly 
the same dimensions as the steel one was constructed. 
A glass boiler could not of course be operated at high 
pressures, but since the phenomenon in question oc- 
curred at pressures of 10 lb. to 15 lb. and even at at- 
mospheric pressure the necessary conditions could be 
obtained. 

As soon as this glass boiler was used it was seen that 
the reason for the strange occurrence was purely me- 
chanical. A series of waves was propagated along the 
length of the steam drum, and when the crest of one of 
these waves hit the steam outlet, water was thrown over. 
It was further noted that these waves were higher in the 
case of distilled water or very dilute salt solutions than 
in the case of the more concentrated solutions. The ex- 
planation of the strange behavior was therefore at 


*Professor of Chemistry, the Ohio State University. 


hand; the throwing of water into the steam line was 
due to these waves and the waves became lower, and of 
course hit the steam outlet less frequently, as the salt 
concentration increased. 

The next step was to explain why the waves were 
lower and flatter in the case of the strong salt solutions. 
The explanation is that when distilled water or dilute 
salt solution is boiled, the steam bubbles, though small 
at first, merge together into large bubbles, and when 
these large bubbles emerge from the water tube into 
the drum they set up a series of surges or pulsations 
which cause the waves along the drum. When stronger 
salt solutions were employed in the boiler the small 
steam bubbles did not coalesce, but remained small, and 
therefore, when they emerged into the drum, did not 
set up such pulsations. It is interesting to observe in 
passing that the theory of why bubbles produced in a 
strong salt solution do not coalesce to form larger 
bubbles, was worked out in the department of chemistry 
here. 

Photographs were taken of the steam in its passage 
through the water tube. Exposures of about 1/600 of 
a second were used, and the photographs were obtained 
showing that the small steam bubbles in the case of 
the strong salt solutions actually remained small and 
did not coalesce—Engineering Experiment Station 
News, The Ohio State University. 
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Centrally Prepared Powdered Coal for 


Heating Plants 


The possibility of using centrally prepared 
powdered coal in heating furnaces has been 
recognized for a long time and often com- 
mented on. The commercial application of 
the idea, as practiced in Sioux City, lowa, is 
described in the accompanying article. Our 
information is to the effect that this is the 
first instance of its use on any extended 
scale. The equipment and methods are here 
described in some detail because of their 
originality. It remains to be seen whether 
the idea will be widely accepted. 


(Gemenrivion among the various fuels in the 
race to obtain the bulk of the so-called automatic heat- 
ing load has largely settled down to a problem of 
merchandising. Oil burners have become fairly well 
standardized in the various types available, and the 
improvements which have been made in recent years 
are principally refinements. Gas-fired equipment, ex- 
cepting conversion burners, has undergone few 
changes. The same is true of stokers, especially in 
the last two years. 

What appears to be a development having promising 
possibilities in the heating of domestic and commercial 
buildings is a powdered coal burner and a service of 
supplying the fuel to and removing the ashes for the 
customer who has installed one of the burners. The 
burner is being installed and the plan operated by the 
the Automatic Coal Company of Sioux City, Iowa, 
both having been described by C. W. Callaghan, of 
that company, at the Second Midwest Coal Conference 
held at the University of Illinois in May. Our in- 
formation is that 21 installations were handled by this 
method during the past winter. 

The company prepares the coal in a central plant, 
using mine screenings, the fuel being crushed to such 
a fineness that 99% passes through a 100 mesh screen, 
and about 85% through a 300 mesh screen. The coal 
is then dried and fed to a ball mill where it is ground 
and crushed until it is sufficiently fine to be carried 
away by an air stream from a blower. After passing 
through a separator the powdered coal is discharged 
into an elevator from which it is delivered to the cus- 
tomers’ bins. 

There are three parts to the equipment, viz:— 
storage tank, feeder and burner. 

Various sized tanks are used to store the consumer’s 
coal. They are made of standard sections, five feet in 


* Based on a paper, Centrally Prepared Powdered Coal, presented at 
the Second Midwest Bituminous Coal Conference, University of Illinois, 
May 21-22, 1931. 


diameter and twenty inches high, from 22 gauge sheet 
metal. The height of the ceiling is the limiting facto, 
in the size of the tank. In some installations, where 
there is no ceiling room, the tank is placed out of doors, 
and is as successful as the other installations, When 
the standard sections are on location they are assembled, 
mounted on legs and a hopper bottom attached to them, 
The largest tank used is of 8 tons capacity, and the 
smallest is 114 ton size. 

There are four parts to the feeder: motor, fan, car- 
buretor, and metering box. The motor and fan are 
direct-connected, while the feeder roller is driven by a 
belt. The carburetor is attached to the inlet of the 
feeder fan, its function being to provide control of the 
primary air to the fan, and to provide a chamber for 
the proper mixing of the coal and air. 

The metering box is of cast iron, bolted to the hop- 
per bottom of the storage tank. ‘The bottom of the 
box is slotted, and directly above the slot is a cylindrical 
roller, with small grooves on its periphery. This roller 
catches the coal and forces it through the slotted open- 
ing. A movable sliding gate is attached to the box, 
regulating the width of the slotted opening, and thus 
controlling the amount of coal flowing out. 

The fan blows the mixture of coal and air into a 
feeder pipe that leads to the furnace proper, and dis- 
charges into the furnace through a short flame burner. 
An ideal arrangement would be to have the feeder di- 
rectly in front of and close to the boiler. It is not im- 
perative that this condition be had, and in only two 
instances is it found in the company’s installations. 
The floor plan and the convenience of the attendant 
determine the location of the feeder and tank. Two 
90° bends in the feeder pipe work quite successfully, 
and the inverted U functions without trouble. The 
longest feed pipe used is 30 ft., but there is said to be 
no tendency for the coal to settle out in the pipe. The 
only disadvantage of the long feed pipe is that a pres- 
sure head is developed, and care must be exercised in 
the choice of fan used. 

In all installations the furnaces have been adapted 
from the hand-fired settings. Installations in down- 
draft tubular boilers, down-draft sectional boilers, and 
all types of domestic heating plants are included. The 
kind and style of furnace arrangement has been gov- 
erned by the conditions found in the boiler room, and 
vary slightly in the different installations. One factor 
governing the furnace design is the load carried on the 
boiler and another is the removal of the ash. 

Generally speaking, return-tubular boilers, carrying 
a very heavy load, with a swinging arch placed at the 
back of the boiler shell give the best results. When the 
load on the boiler is quite light a bridge wall in front 
of the swinging arch gives the best results and is the 
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hop- 
f the most economical, so far as operation is concerned. warrants the conclusion that heating plants of the 
lrical In all installations the burner is placed under the size of the present installations do not require water 
roller center of the boiler shell and about 20 in. below it. cooled furnace linings. 
)pen- Variation of this distance is immediately apparent in A means of distributing the powdered coal has been 
box, the economy of operation, for the amount of coal used developed that is claimed to be economical, rapid, and 
thus is increased as the distance between the burner and satisfactory. A large pressure tank with domed top 
boiler shell is increased. Examination of the inside of and hopper bottom is mounted on a truck chassis. This 
1to a the boilers in operation reveals that no particular de- tank is fitted with a large opening lid, a discharge pipe, 
- dis- posits coat the boiler even after sixty days continuous pumping valve, and pressure gauge on top and a clean- 
rer. operation. The boiler shells show no sign of being out plug on the bottom. The powdered coal is dropped 
r di- affected by the high temperatures to which they are from the plant storage bin into the truck tank. When 
t im- subjected. the tank is full, the lid is tightened and from 40 to 50 
two The down-draft tubular boiler presents another lb. pressure of air pumped into the tank with the 
Hons, problem of burner replacement. It was found that the coal. It is then hauled to the place of delivery. 
dant most satisfactory arrangement for firing this type of Upon arrival a heavy rubber hose is connected be- 
Two boiler is to place the flame near the top of the setting, tween the discharge pipe of the truck tank and the 
fully, in the area heated by the fire on the upper grate pipe nipple located at the top of the consumer’s tank. 
The when fired by hand. The water tubes, forming the With the valve opened on the truck discharge pipe, the 
to be upper grate, are removed and a baffle of firebrick placed air forces the coal through the hose and into the tank. 
The in front of the flue tubes, thus forming a condition quite Some air is carried along with the coal, and this air, 
pres- like the flame travel of the regular hand-fired boiler. as well as the air in the tank that is being replaced by 
ed in In one installation of this type, a 100 hp. boiler car- the coal, must escape from the tank. A pipe in the 
ried a continuous heating load of 165 hp. with no top of the feeder tank provides the necessary vent. A 
apted trouble. The flue gas temperature at the damper av- special filter cloth base is fastened to the vent pipe, so 
own- eraged 460°, and the carbon dioxide content of the that the air, but no coal dust, may escape. 
, and gases averaged 13.2%, with no carbon monoxide. Commercial plants were sold with the understanding 
The Sectional boilers present a still different problem. that the coal company would keep them well supplied 
gov- Extreme care must be exercised to prevent excessive with coal, without any attention on the part of the 
, and heat losses in the furnace gases. Considerable work owner. A routing system was then developed whereby 
actor and observation must still be done on this type of boiler a minimum mileage of the delivery trucks was re- ° 
n the before high efficiencies are to be obtained, according to alized, the consumers kept well supplied with coal, and 
_the company’s engineers. the owners were relieved of the necessity of giving 
rying It may be said that in each installation local boiler attention to this detail of the heating problem. In a> 
it the room conditions must govern the installation. In all normal working day it was found that one man with 
n the cases, the grates are removed and the furnace lined with one truck can deliver 20 tons of coal. Cost of delivery 
front a good grade of refractory brick. After a year’s opera- compares quite favorably to the cost of delivery of 
s the tion the deterioration of the firebrick was slight, and steam coal in the same city, and is but slightly higher. 
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Air conditioning unit for dehumidifying and cooling as well as heating and humidifying. 
Pennsylvania textile fabricator. 


Installation in plant of a 


Air Conditioning 


By WILLIAM HULL STANGLE 


Part Xll-Apparatus (Continued) 
By REALTO E. CHERNE + 


ices preheater is used during the winter and is by- 
passed in summer operation. The by-pass also serves 
as a means of adjustment for intermediate conditions. 
Frequently, where cast iron preheaters are used, a 
shutter similar to the fire shutter in the outside air 
plenum is placed in front of the preheater. The shut- 
ter, which can be closed in summer, allows the outside 
air to flow through the by-pass with a lower friction 
loss and a resultant saving in power. In very large 
installations the preheater may have each bank divided 
into sections, separately controlled, one above the other. 
With these several sections, one or more may be shut 
off and the shutter run down over the dead section. 
This gives greater flexibility in variable atmospheric 
conditions, effects a saving in power and steam con- 
sumption, and reduces maintenance and repair costs. 


Winter Operation 


Preheated air under winter conditions passes from 
the preheater tempered and ready to be moved through 
the humidifier. It may or may not be admixed with 
return air in the mixing chamber (see Fig. 2) through 
the adjustment of the outside air dampers and the re- 
turn air dampers. 

For winter operation the room air is assumed to be 
kept at 70° F. dry bulb and 40% relative humidity 
with a 44° dewpoint. Further, any heat or moisture 
added to the room air by occupants (or from other 
sources) is considered as balancing infiltration in build- 
ing losses. The return air is considered as being at the 
same conditions as the room air throughout, as far as 
the apparatus is concerned. (Certain installations will, 
of necessity, require consideration of temperature and 
moisture rise, which may readily be calculated.) More- 


t Carrier Engineering Corporation. 


over, in actual operation adjustment of the controls 
will permit the apparatus to meet conditions as im- 
posed. 

For any percentage of outside air and return air ad- 
mixed, the volume of the mixture can be determined 
by means of the formula 


PV -== WRT, in which (1) 

P = absolute partial pressure of the air in 
pounds per square foot 

V <= volume in cubic feet 

W = weight of air in pounds 

R = a constant, 53.34, and 

T = absolute temperature = dry bulb °F. + 460 


In determining the value of P, the standard baro- 
metric pressure of 29.92 in. of mercury must have sub- 
tracted from it the vapor pressure (VP) of the moisture 
in the mixture. To convert inches of mercury to pounds 
per square foot, multiply by 0.491 and by 144. 

The volume per pound of air may be found by solv- 
ing the equation (1) for V and using W = 1, thus: 


WRT 


V-= 


4 (29.92 — VP) X 144 X 0.491 


1 X 53.34 (460 + t) 


53.34 (460 + t) 
x 


144 X 0.491 29.92—VP 


(460 + t) 
= 0.764 X (2) 
29.92 — VP 


For any dry bulb temperature t, the vapor pressure 
must be known in order to use the formula. In the 
case of saturated air the vapor pressure can be found 
from saturated steam tables directly. In the case of 
partially saturated air the vapor pressure can be found 


by means of formulas or from tables calculated from 
a formula. 
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le (1): Find the volume of one pound o 
ane air at 0°. The vapor pressure of the mois- 
ture is 0.0375 in. mercury.’ 


Substituting in (2), 
460 + 0 

—— = 11.6 cu. ft. per lb. 

29.92 — 0.0375 

: Find the volume of a mixture of 
os te at 70° and 40% relative humidity, 
containing one pound of dry air. 
For air at 70° and 40% relative humidity the vapor 
pressure is 0.2954 in. of mercury, then 

460 + 70 
0.754 X ———-—-—— = 18.5 cu. ft. per Ib. 
29.92 — 0.2954 


Vv = 0.754 X 


Sizing the Humidifier for Winter Operation 


With the volume per pound known, computations 
can be made readily on either a weight or a volume 
basis. The example used in previous articles will now 
be worked out to illustrate the method .of determining 
the amount of moisture which must be added at the 
humidifier under maximum winter conditions. 

The example used in the previous article was on the 
basis of 1000 Ib. of dry air being handled. As before, 
assume that when this air reaches the mixing chamber 
(Figs. 1 and 2) it is composed of 500 lb. brought in 
from the outside at 0°, and 500 Ib. returned from the 
room at 70° and 40%. The procedure consists of find- 
ing the weight of water contained in the mixture before 
entering the humidifier and then finding the weight 
which it contains at the exit from the humidifier. 

To find the weight of moisture before entering the 
humidifier proceed as follows: 

The weight of water vapor for saturated air at 0° 
= 0.000069 Ib.” in a cubic foot of mixture of air and 
water vapor. Since there are 7000 gr. per lb. there are 
0.000069 « 7000 = 0.483 gr. per cu. ft. of mixture, 
and for 500 lb. of the mixture at 0° there are 11.6 
500 « 0.483 = 2801.4 gr. of moisture. The weight of 
water vapor for saturated air at 70° — 0.001152 lb.? 
in a cubic foot of mixture, and for air at 40% relative 
humidity the weight will be 0.001152 ~« 040 = 
0.0004608 Ib. per cu. ft., or 0.0004608 x 7000 = 3.2256 
gr. of moisture per cu. ft. of mixture. From example 


‘See HEATING AND VENTILATING, August, 1930, page 78, table 13, 
Part III of this series. 


* See Properties of Saturated Air, Fan Engineering. 


18,951.4 


(2), one pound of air and water vapor at 70° and 40% 
relative humidity occupies 13.5 cu. ft.; hence, each 
pound will contain 3.2256 x 13.5 — 43.5056 gr. of 
moisture. Since 43.5056 gr. of moisture are in one 
pound of air at 70° and 40% relative humidity, then 
500 Ib. will contain 500 « 43.5056 = 21,752.8 gr. of 
moisture. The 1000 Ib. will contain 21,752.8 + 2801.4 
= 24,554.2 gr. 

Now, this 1000 lb. of mixed air must be humidified 
to obtain a 44° dewpoint. One pound of air. at 44° 
dewpoint contains 3.2256 & 13.5 = 43.5056 gr., so 
that 1000 lb. must contain 1000 « 43.5056 = 43,505.6 
gr. Therefore, 43,505.6 — 24,554.2 = 18,951.4 gr., the 
amount of moisture required to give 100% saturation 
to the 1000 Ib. of mixture at 44° dewpoint, and, 


= 2.70 lb. of moisture required. 
7000 

If the 1000 lb. of air were handled in one minute, 
then the water to be added would be expressed in 


2.70 « 60 
8.33 


If the installation is for humidification during winter 
operation only, a standard washer or humidifier can 
be selected from manufacturers’ tables on the basis of 


the moisture to be added and the quantity of air to 
be handled. 


gallons per hour by: = 19.4 gal. per hr. 


Characteristics of Standard Humidifiers 


The most widely used type of humidification ap- 
paratus in connection with air conditioning installations 
is the spray water type. The water is mixed, or brought 
in contact with the air, by means of causing the air to 
flow through a finely divided mist of water. This 
method has the advantage of being a simple means of 
securing intimate mixing, and the large surface of water 
permits ready heat exchange at very small temperature 
differences. 

In the use of this method one of the factors govern- 
ing the results obtained is the length of time the water 
and air are in contact. This time period depends on 
the degree of atomization, location and spacing of the 
sprays and on the speed with which the air stream 
passes through the spray water. In a standard design 
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Fig. 1. Diagrammatic sketch of arrangement of apparatus 


at outside air inlet. 


Fig. 2. Diagram showing one method of arranging 
apparatus at conditioner. 
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the dimensions and the type of spray become fixed 
quantities and the air speed is variable. Manufacturers 
of standard humidifiers furnish tabular information 
showing the quantities of air which should pass through 
their units to secure good results. For instance, one 
prominent manufacturer rates one of his units on a 
basis of about 500 ft. per min. velocity of the air 
through the spray chamber. When this velocity is used 
he guarantees enough spray water capacity through the 
nozzles and pump to produce the best water evaporat- 
ing effect of which the unit is capable. 

Most installations involving humidifiers for winter 
operation only can very readily make use of standard 
units and it is only in exceptional or unusual cases that 
special designs must be resorted to. The performance 
of humidifiers varies with type, make, and details of 
design and construction and the reader is referred to 
manufacturers’ catalogs for full description of such 
points. 

After the air leaves the spray chamber it passes to 
the washing surfaces or eliminator plates where the 
dirt, unabsorbed moisture, and other solid matter is 
removed. Often, a separate spray is used to keep the 
eliminator plates clean and wet even if the sprays are 
not in operation. This has the effect of bringing about 
the deposit of solids on the plates, thus cleansing the 
air without changing its moisture count to any great 
extent. This is desirable at some periods of the year 
in many localities (See Fig. 3 for sketch of eliminator 
plates). 

The sprayed water which is not picked up by the 
air stream falls to a settling tank beneath the spray 
chamber. This tank is usually from 15 in. to 18 in. 
deep, and contains a float valve to maintain the proper 
water level, an overflow opening and a drain. Means 
of quickly filling the tank after draining are also often 
provided. 

Standard humidifiers are obtainable fitted with one 
or more banks of sprays, depending upon the quantity 
and atomization of the water to be sprayed and on the 
result expected. One bank ordinarily will give cooling 
by evaporation of about 65% to 70% of the wet bulb 
depression while two banks will cool to the entering 
wet bulb temperature. 


Summer Operation 


So far, humidifying for winter conditions has been 
discussed. Let us now take up the subject of de- 
humidifying for summer conditions. 

In the vicinity of New York, for summer conditions 
the outside air is considered at a maximum of 95° dry 
bulb and a maximum of 75° to 78° wet bulb. While 
these maximum dry bulb and wet bulb conditions may 
not occur simultaneously, the maximum dry bulb con- 
dition is currently used to determine the quantity of 
conditioned air required, since it is an index of the 
sensible heat; the maximum wet bulb condition is used 
to determine the refrigeration requirements, since it is 
an index of the latent heat. 

With maximum outside air conditions fixed, the ap- 
paratus is designed and proportioned to have a capac- 
ity to maintain conditions of 80° dry bulb, and 50% 
relative humidity in the conditioned spaces at the time 
of the outside peaks. 


= 
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Fig. 3. Sketch showing general shape of eliminator plates, 


Referring to the comfort chart in the June, 1931, 
installment of this series of articles, it will be noted that 
at 80° and 50% relative humidity about 70% of the 
occupants are comfortable. The reason for adopting 
these conditions is purely an economic one, since cur- 
rent practice considers it poor engineering to design an 
installation with sufficient capacity to maintain 100% 
ideal conditions for outside maximum conditions which 
occur for a few hours only during each cooling season. 
In other words, current practice is to aim at a plant 
economical in installation first cost at a sacrifice of the 
experimentally determined comfort of all the occupants 
of the area being considered. 

This practice is further justified by considering the 
fact that while outside conditions may vary from the 
calculated maximums, and may even exceed these 
figures, the effect upon the conditioned area is not very 
appreciable because, in actual operation, it has been 
found that there is a considerable lag in the changing 
of conditions in the conditioned space due to the reser- 
voir action of the building materials and furnishings 
which tend to distribute comparatively momentary 
peaks over a greater number of hours. The real peak 
loads are, therefore, more or less automatically levelled 
off. 

Under summer conditions the outside air is drawn 
into the mixing chamber in the same manner as for 
winter conditions already described, except that the 
outside air is by-passed around the preheaters or else 
through the preheaters which are not heated at such 
times. 


Dehumidification Calculations 


For any percentage of outside air and return air ad- 
mixed, dehumidification requirements may be calculat- 
ed for any outside air temperature. 


Example: Assume outside air at 78° wet bulb and 
83.5° dry bulb, 78% relative humidity and 76° dew 
point (See Fig. 2), and room conditions to be main- 
tained at 80° dry bulb and 66.8° wet bulb, 50% rel- 
ative humidity and 59.5° dewpoint with a require- 
ment of 1000 Ib. of conditioned air, of which 500 Ib. 
is outside air and 500 Ib. is returned air, as in pre- 
vious examples. 


The problem is to reduce the temperature of the out- 
side air to the required temperature of the conditioned 
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area and to reduce the moisture content of the outside 
air to that required for the conditioned space. 

To accomplish this the air may be passed through a 
spray of cold water of controlled temperature, or passed 
over a surface cooler, to reduce the temperature of the 
air below its saturation temperature. This causes a de- 
crease in moisture content, the amount of which can be 
controlled to give the dewpoint required to maintain 
the desired conditions in the conditioned space. Other 
methods are possible, but if a spray type of dehumidi- 
fier is used for winter operation it is logical to use the 
same method for dehumidification. 

Since this is a heat balance problem it is unnecessary 
to calculate the amount of moisture to be extracted, but 
it is necessary to determine the amount of heat to be 
removed to lower the temperature and moisture con- 
tent to produce the desired results. 

These calculations are most easily accomplished by 
use of the wet bulb temperatures, which by definition 
are an index of the total heat. Thus, in the above ex- 
ample, total heat at 78° wet bulb = 40.5 B.t.u. per Ib. 
of dry air saturated with moisture, and total heat at 
59.5° dewpoint = wet bulb temperature of air leaving 
the washer = 25.65 B.t.u. per lb. of dry air saturated 
with moisture. The difference — (40.5 — 25.65) = 
14.85 B.t.u—is to be extracted from each pound of 
outside air passing through the dehumidifier. Then, 
500 « 14.85 = 7425 B.t.u. per 500 Ib. per min. The 
total heat of return air coming to the mixing chamber 
at 66.8° wet bulb = 30.85 B.t.u. per lb. of dry air satu- 
rated with moisture, and 30.85 — 25.65 = 5.2 B.t.u. 
to be extracted from each pound of return air, and 
500 & 5.2 = 2600 B.t.u. per 500 lb. per min. 

Therefore, 7425 + 2600 or 10,025 B.t.u. per 1000 Ib. 
of mixture per min. must be removed as the air passes 
through the spray. To change this heat quantity to the 
customary tons of ice per 24 hr. rating it is necessary 
only to divide 10,025 B.t.u. per min. by 200 which gives 
50.1 tons of refrigeration required. The amount of 
water required to be sprayed in a dehumidifier to effect 


10,025 


this tonnage is = 240 g.p.m., when a 5° rise 


5 8.33 


in the water is allowed. In practice, this temperature 
rise ordinarily varies somewhat, depending upon the 
source and temperature of the refrigeration effect 
used*. No account has been taken in this example of 
the moisture gains within the conditioned space due 
to people and infiltration, or to the heat given off by 
the pump used to circulate the cooling water. Since 
this is entirely a heat and moisture balance problem, 
such factors as these may be readily allowed for in 
capacity calculations. 

The actual selection of dehumidification equipment 
is often not so simple as is the selection of humidifica- 
tion apparatus, for standard designs are not always 
adaptable. The general principle is the same, however. 
The selection is complicated by the fact that the same 


apparatus used for humidification must be adapted for 
use as a dehumidifier. : 


i. This point will be discussed further in following articles of this 
Series under “Refrigeration.” 


. Air Reheating and the Reheater 


Fig. 2 shows an arrangement of apparatus at the 
conditioner whereby the air leaving the humidifying o 
dehumidifying sprays is mixed with recirculated air 
which does not pass through the conditioner before 
entering the fan from which it is supplied to the room. 
This arrangement of apparatus* is not the only one 
possible but it is used for purposes of illustration. 

During summer operation when the air passing 
through the conditioning apparatus is cooled to the 
dewpoint temperature it leaves the unit in a saturated 
condition. As this air leaves the conditioner it is mixed 
with air by-passed around the unit. As this by-passed 
air is at a temperature greater than that of the air pass- 
ing through the conditioner the effect of the mixing. is 


to warm up the air leaving the conditioner. In effect, ~ 


therefore, the by-passing of the air serves as a means 
of reheating. Unless air considerably colder than the 
maintained temperature is to be introduced into the 
conditioned space, some other means of reheating the 
air leaving the conditioner must be used if by-passing 
is not practiced. ae 

During winter operation the air leaving the condi- 
tioner must be reheated to room temperature, if direct 
heating is used to offset the heat loss from the condi- 
tioned space, or to a temperature enough above room 
temperature to offset these losses if direct surfaces are 
not used. © 

In the case of either summer or winter operation it 
will be noted that reheating of the air leaving the con- 
ditioner is usually practiced. During summer operation 
the by-passed air may be sufficient to-accomplish all 
the reheating desired, while during winter operation 
this is seldom, if ever, true. Consequently, separate 
means for reheating are necessary. 

This reheater may be placed between the humidifier 
and the fan in the supply duct leading to the space, or 
in the recirculated air chamber. When recirculation is 
not used, it is common practice to place the heater 
ahead of the fan. In other words, air is drawn through 
the heater rather than blown through. Often, when 
the air is being supplied to several rooms by the same 
fan, it is advantageous to place a heater in each of the 
branch ducts for the purpose of getting individual tem- 
perature control for each of the rooms. These so-called 
booster heaters may serve to carry the entire heating 
load, or they may be used in addition to a central re- 
heater located at or near the apparatus. In the latter 
case, it may be advantageous to use small electric heat- 
crs as boosters. 


Sizing Reheater Ahead of Fan 


The problem of calculating the size of a reheater to 
be used just ahead of the fan, or in the main supply 
duct, is a simple one since we have the quantity of ‘air 
being handled by the fan and the temperature rise re- 
quired. With these two factors and the lower temper- 
ature known it is possible to select the proper amount 
of heating surface by consulting manufacturers’ cata- 
logs as illustrated in sizing the preheater in Part XI 
of this series (HEATING AND VENTILATING, July, 1931). 


* Editor’s Note: The use of by-passed air in this connection is limit- 
ed because of the existence of patents. 
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For example, assume 1000 lb. of air per min. leaving 
the washer at 45° saturated. This air is to be heated 
to room temperature (70°) and enough above that 
temperature to amply provide for the calculated heat 
losses. We will assume that no by-passed air is being 
used and that the heat losses by radiation and infiltra- 
tion from the area being conditioned would require the 
air supplied to be heated® 15° above room temperature 
to insure maintaining that temperature. Thus, the 1000 
Ib. of air (13,500 c.f.m.) must be raised from 45° to 
85°, or 40°. The amount of steam required (per hour) 
to do this work is equal to 


W X Cp X (t.—t,) X 60 (min.) 


L 
where 
W = weight of air in pounds 
C, = specific heat at constant pressure for air 
t. = room temperature °F. + effective temperature 
(rise regulated to provide for heat losses) 
t, = dewpoint temperature 
L = latent heat of steam at pressure used— (for 
5 lb. gauge — 960 B.t.u. per lb. approx.) 


For the above example, assuming 5 Ib. steam, we get 
the steam required = 


1000 X 0.2415 40° XK 60 


= 60 Ib. per hr. 
960 


This amount of steam required (measured in pounds 
of condensate per hour) is used to size the steam lines 
and, at times, in choosing a standard heater from cat- 
alogs. 

The velocity of the air through such a reheater will 
depend upon the friction drop allowable and is gener- 
ally somewhere in the neighborhood of 500 ft. per min. 


Sizing Reheater in Recirculated Air Chamber 


When the reheater is placed in the recirculated air 


5 Sometimes called heating effective temperature. 


duct or chamber, the problem is somewhat differe, 
although the amount of steam required will remain 4 
same, since the work to be done is equivalent. Th 
time, for example, let us assume 1000 lb. of air bei, 
drawn through the humidifier (per minute) and mix, 
with 1000 lb. (per minute) of by-passed air before ¢ 
tering the fan. If we consider the same room and he 
losses as in the previous example, the heating effect) 
temperature will be 714° instead of 15° because doub 
the amount of air is being used. 

Thus, the heat (per minute) to be added to the ; 
from the washer equals 1000 « (70° — 45°) x 0,24 
= 6020 B.t.u., and the heat to provide for heat logs 
= 2000 & 71%4° & 0.2415 = 3620 B.t.u. The to 
heat to be added then equals 6020 B.t.u. + 3620 Bt 
or 9640 B.t.u. per min. The pounds of steam requir 
are the same as for the previous example, or 


9640 B.t.u. X 60 min. 


= 60 lb. per hr., 
960 B.t.u. per Ib. 


but in this case all the heat is usually added to the t 
passed air which comes from the room at 70°. To; 
the degree rise required divide the total B.t.u. (964 
by 1000 Ib. & C, == 40°. The 1000 ib. of by-pas: 
air, therefore, must be heated from 70° to 110°. Cho 
ing the heater with this information available may 
readily accomplished from capacity tables. As befc 
the velocity allowable depends upon the friction | 
available and the ratings of standard heaters. 

From the above discussion it must not be understc 
that when by-passed air is used the air quantity 
double that when no by-passed air is used. The 
amples are purely hypothetical and are used for 
purpose of illustrating the method of calculating 
heater problems. It should also be noted that the 
heater problem could be worked on a total heat bé 
as the preheater problem was solved previously bu 
much simpler as shown here because the only | 
added by the reheaters is sensible heat. 


Photographs courtesy Carrier Engineering Corpor 


Air conditioned printing plant in an Indiana city. 
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Cooling Railway Cars with Steam 


A nove method of cooling railway passenger cars 
by using steam from the locomotive was demonstrated 


recently in a specially constructed laboratory at the 
Carrier plant in Newark. This method is especially 
notable in that it uses water as the refrigerating medi- 
um, eliminating the use of any of the other chemicals 
commonly used. 

Steam is evaporated from the surface of a body of 
water in a tank by maintaining a partial vacuum above 
the water, and is again condensed in an air cooled con- 
denser. The arrangement demonstrated makes it pos- 
sible to do this without the use of a reciprocating piston 
or a rotating compressor unit. 

Fig. 1 is a diagrammatic view of the cycle. Figs. 2, 
3 and 4 are views showing the interior of the car in 
which the apparatus has been set up for experimental 
purposes. It will be noted in Fig. 2 that lights are 
placed on the seats. This was done to simulate the 
conditions of occupancy since the heat given off by 
these lights is approximately equivalent to the heat 
given off by people. 

Fig. 3 is an interior view of the car looking toward 
the duct which leads the conditioned air to overhead 
ducts on each side of the car. Openings for recirculated 
air are also shown. Fig. 4 is a view looking toward the 
evaporating tank and shows also the metal casing sur- 
rounding the condenser. 

The cycle of operation can be understood by refer- 
ring to Fig. 1. Steam is led from the locomotive to the 
ejector. As this steam flows through the ejector it 
creates a suction in the region above the water in the 
evaporating tank A, and causes material in this space 


Fig. 1. (Below) Schematic arrangement of cocling system. 


Fig. 2 (Right) Interior of experimental car showing dis- 
tribution grilles. 
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to be drawn out through the ejector into the pipe line 
leading to the condenser coil. As the space in the upper 
part of the evaporating tank has its pressure lowered 
due to the action of the ejector, the water in the evapor- 
ating tank can be made to boil at temperatures near 
the boiling’ temperature corresponding to the pressure. 
Suppose, for example, that the ejector creates a vacuum 
sufficient to result in an absolute pressure of 0.178 Ib. 
per sq.in. The temperature corresponding to this pres- 
sure is 50°. The steam in the upper part of the tank A 
will, therefore, be at or near 50°. As this steam rises - 
from the surface of the water it is continuously drawn 
off by the ejector. This is the same as saying that the 
steam is being boiled from the water in the evaporator. 

In boiling, the heat of vaporization is furnished by 
the water itself. Because of this removal of heat from 
the water, the temperature of the remaining water in 
the tank falls below the assumed 50°. If the design is 
such that the quantity of water in the tank must give 
up enough heat to lower its temperature 10° then the 
temperature of the water remaining would be 40°. 
Water at such a temperature is sufficiently cool to ac- 
complish the reduction of temperature necessary for 
air conditioning work. 

By referring to Fig. 1 it will be noted that this cool 
water is pumped from the bottom of tank A through 
a cooling coil located inside the metal frame B, Fig. 3. 
After leaving the coil this water passes back to the top 
of the evaporating tank A. j 

It will be noted that the steam line leads to a con- 
denser coil inside the framework C, Fig. 4. After being 
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condensed, part of the liquid may pass back to the 
evaporating tank. Since steam is continuously being 
brought into the system it is evident that there is an 
excess of liquid appearing at the discharge end of the 
condenser coil, over and above the amount drawn from 
the top of the tank. Provision is made for discharging 
this excess. 

Reference to Fig. 1 will also show that cooling for 
the condenser coil is accomplished by a current of air 
drawn across the car, entering on one side and dis- 
charging on the other. As this air passes through, it 
comes in contact with the condenser coil, thereby ac- 
complishing condensation of the steam. Instead of 
passing directly through the 
chamber the air is passed 
through a spray of water : 
pumped into the chamber ee 
from the make-up tank D. 

The spray water travels 
through a closed circuit ex- 
cept for that part carried 
away by evaporation and 
windage. Provision for re- 
plenishing the water in this 
circuit is necessary. 


Fig. 4. The other end of the car 

showing the evaporating and 

make-up tanks and condenser 
chamber. 


Fig. 3. One end of the ca 

ing the chamber contai 

cooling and steam ¢ 
filters, 
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Conditioned air for distri- 
bution to the interior of the 
car is made up of recircu- 
lated and outside air. Provi- 
sion is also made for filtering 
and for by-passing past the 
cooling coil. A steam coil 
is included in the plan of 
the experimental car. We are 
informed that it is expected 
that this method can be adapted for use in heat- 
ing as well as in cooling. Air is distributed within the 
experimental car through grilles E, Figs. 2 and 3, locat- 
ed on both sides of the car. It is also stated that this 
method of air conditioning should prove especially de- 
sirable for use on railway cars as it is light in weight 
and avoids use of electric power for compressor drive. 
Moreover, additional steam capacity over that required 
for car heating, seems to be unnecessary, as it is said 
that steam requirement for cooling the car in summer 
is considerably less than is now needed in winter for 
heating. It is claimed, therefore, that the locomotive 
steam load is not increased. 
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Reviews and Summaries of . . . 
Current Papers, Books and Pamphlets 


Radiant Heat: A Contribution to the 
Study of the Heating of School Buildings 


By A. F. Dufton 


A paper presented at the Summer Special Meeting 
ot the 1.H.V.E., Harrogate, England, June 23, 1931. 
About 2500 words, 5 photographs, .10 graphs. 


Describes some tests made in two schoolrooms under 
the direction of the Building Research Board and states 
the results obtained. Contains also a brief statement 
of the tentative standard of comfort set up for measur- 
ing purposes as, “a room is postulated to be comfortably 
warmed where a sizeable black body at 75° F. loses 
heat at the rate of 17% B.t.u. per sq. ft. per hr.” 

In the tests described, the eupatheostat, an instru- 
ment designed to measure room comfort, was used for 
comparing the conditions obtaining in the two Class- 
rooms. 

The two classrooms were each 22% ft. x 21% ft. x 
11 ft. high and were window ventilated. A eupatheostat 
was placed at the center of each room to compare the 
heating. Four heating arrangements were tested as 
follows: (a) electric radiators composed of a ceramic 
material and non-luminous, 7 ft. 3 in. above the floor 
and at the angle at which they are designed to give a 
uniform horizontal intensity of heat and to limit the 
vertical intensity of radiation to a suitable figure; (b) 
another type of radiant heater similar in principle to 
that described under (a) but with the back surface 
insulated; (c) exposed pipe coils (called tubular heaters 
in the paper) located near the floor along the walls under 
windows, and also along the back walls; (d) convector 
type heaters are under each window, a total of three 
heaters, made up as a non-commercial form by boxing 
in a heater and apparently having vertical air dis- 
charge, with front of box covered with polished tin to 
reduce radiation to a minimum. 

Tests were made with the rooms closed and with no 
ventilation in order to obtain a datum from which to 
survey the effects of ventilation. These tests were made 
with all the windows closed and with no thermostatic 
control of the heaters. The eupatheostat was located 
at the center of the room. The results showed that there 
were considerable differences between the effective tem- 
perature and the air temperature with the four types 


| of heating apparatus. This is illustrated in the following 


table prepared from charts accompanying the paper. 


Effective 
Temperature Air ‘Temperatures 
Radiant Radiant Tubular 
insulated uninsulated (coils) Convectors 
50° 47 48 55 
55° 52 533 61 57 


At the end of one hour of heating up the rooms the 
two types of radiant heaters and the coil heaters showed 
essentially similar results while the convector heaters 
showed a 30% greater rise in effective temperature. At 
the end of four hours, however, the insulated type of 
radiant heater showed a 10% greater rise than either 
the uninsulated radiant heater or the convector, and 
20% higher than the coil heaters. 

Tests were then made with considerable ventilation 
obtained by opening the windows, but resulted in incon- 
clusive data as the installations were not sufficiently 
large to bring up the inside temperatures with the 
amount of ventilation secured. 

The rooms were operated to simulate the conditions 
found during a school day with session periods lasting 
from 9 a. m. to 12 N. and from 2 p. m. to 4 p. m. 
During these tests electric heaters were placed about 
the room to give off heat equivalent to that given off by 
children. It was found that the radiant heaters main- 
tained an effective temperature about 114° higher than 
the coil heaters with a consumption of electricity about 
15% less. 

The author concludes: “The conditions obtaining in 
a school classroom warmed by electric radiant heaters 
have been investigated. In comparison with another 
type of electric heating, now extensively used, it was 
tound that the radiant system is economical, a smaller 
consumption of electricity providing an equal degree 
of warmth. This warmth is obtained with a lower air 
temperature. 

No opinion is expressed as to the optimum temper- 
ature for a schoolroom.” . 


The Corrosion of Power Plant 
Equipment by Flue Gases 


By Henry F. Johnstone 


Bulletin 228, Engineering Experiment Station, Uni- 


versity of Illinois. 120 pages, illustrated, 6 in. x 9 in., 
sixty-five cents. 


Report of a study made to determine what are the 
most important factors in the corrosion, and to find. 
means to eliminate them or to offset the effects. The 
study reported deals largely with technical features 
although some operating data are included in connec- 
tion with a survey of the extent and severity of the 
corrosion as found in power plants. The conditions 
found in flue gases are described and illustrations show 


the effect of corrosion on tubes and preheaters. The 


chemical reactions taking place in the furnace are dis- 
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cussed and their effect on corrosion is brought out. 
Laboratory work on corrosion is described and the re- 
sults stated. This work included some tests on cor- 
rosion-resisting alloys and protective coatings. Some 
of the test apparatus is described, and a discussion of 
the essentials of the chemistry of corrosion is attached 
in an appendix. 


Flow and Measurement of 
Air and Gases 


By A. B. Eason 


Second edition, 242 pages, 6 in. by 9 in., cloth 
binding, illustrated. Published by C. Griffin & Co., 
Ltd. Obtainable from J. B. Lippincott Co., Phila- 
delphia. Price $9.00. 


A thorough revision of this outstanding book, the 
first edition of which appeared in 1919. 

After outlining the nature of the problems dealt with, 
a bibliography of the sources of information is pre- 
sented. This alone is a valuable feature as the list is 
extensive and comprehensive. One chapter is devoted 
to pneumatic tube problems and gives formulas, refer- 
ences, and graphs for use in their design. 

Other subjects treated include coefficient of friction 
in pipes, loss of pressure at fittings, theories of air 
flow in pipes, meters for gas and air, measurement of 
air by pitot tubes, electric velocity meters and _ hot- 
wire anemometry, and flow from orifices. 

The book is essentially a collection of information 
briefed from the existing literature. The inclusion of a 
reference to the sources makes it possible to easily 


look up detailed points by referring to these originals 
when desired. : 


Air Infiltration Through Double-Hung 
Wood Windows 


By G. L. Larson, D. W. Nelson 
and R. W. Kubasta 


A.S.H.V.E. paper, Swampscott meeting, June, 1931. 
About 8000 words, 4 photos, 11 figures and 7 graphs. 


A report of the results of the cooperative project be- 
tween the University of Wisconsin and the society. 
Fourteen double-hung windows were used during the 
course of the tests reported in this paper. Both well- 
constructed and poorly-constructed windows were in- 
cluded. Tests were made with the sash locked and 
unlocked and plain and weatherstripped. Tables and 
charts are used to present the results. Air pressure 
differentials across the cracks were varied from those 
corresponding to 5 mi. per hr. of wind velocity up to 30 
mi. per hr. The paper also includes a table showing 
cracks and clearances as found to exist in 579 plain 
double hung windows. The measurements were taken 
on windows in various buildings during the past five 
years and were made during the months of December 
and January. The average values found were 1/16 in. 
crack and 3/64 in. clearance. 


The report states that: “According to these measure. 
ments (those made in the field as just noted) and the 
tests in the nine windows of this program, the average 
window would have a 1/16 in. crack and a 3/64 in, 
clearance and as a plain not locked window would have 
a leakage of 35.6 cu. ft. per ft. of sash perimeter per 
heur at 15 m.p.h. When weather stripped, its leakage 
on the average would be 16.0 cu. ft. To these values 
should be added, when applied to wood frame cop. 
struction, 13.5 cu. ft. of frame leakage, making a total 
of 29.5 cu. ft. per ft. of sash perimeter per hour at 
15 m.p.h. for the weather stripped window. When ap. 
plied to a calked masonry construction, the sash perim- 
eter leakages should be increased by a 3.3 cu. ft. leak. 
age making a total window opening leakage of 193 
cu. ft. for the weather-stripped window. The plain 
window figures would be 49.1 cu. ft. for wood frame 
construction and 38.9 cu. ft. for masonry construction, 

“Tt is realized that the program reported in this paper 
is a laboratory program and that somewhat more rep- 
resentative figures might be obtained if a much larger 
number of windows were included in the tests. Further- 
more, the effect of wear and weathering such as takes 


place in actual building constructions has not been con- 
sidered.” 


Heat and Moisture Losses from Men at Work and 
Application to Air Conditioning Problems 


By F. C. Houghten, W. W. Teague, 
W. E. Miller and W. P. Yani 
A. S. H. V. E. paper, semi-annual meeting, Swamp 


scott, Mass., June 22-25, 1931. About 5,000 words 
15 graphs, 2 tables, 3 photos. 


Briefly reviews previous work and reports the re 
sults of 135 heat balance tests made on five subjects 11 
various atmospheric conditions and performing worl 
on a work machine by raising and lowering a weight 
Heat quantities were determined by observations 0 
the metabolic rate, and balances were computed by a: 
suming that the total heat dissipated from the bod 
equals the heat production minus the heat storage i 
the body minus the heat equivalent of the work don 
on the work machine. This quantity is broken dow 
into sensible and latent heat by assuming that th 
weight loss is due to evaporation at body temperatur 

The paper includes several charts showing graph 
cally the results obtained but these charts are so m 
merous and specialized that it is difficult to consid 
them as actual working charts. 

A table is presented showing the metabolic rate (ra 
of energy production) ot individuals of average surfa 
area when engaged in various activities as determin 
by several investigators. The table may form the ba: 
of estimating heat quantities for cases where air co 
ditioning is involved in spaces where such activiti 
are under way. 

A bibliography of 17 titles is appended to the pap 

Following summary: 

1. This report contains data in the form of curves g 
ing the rate of total heat loss, heat loss by radiati 

and convection and heat loss by evaporation for m 
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working at three constant rates in still air at various 
temperatures and two humidities. Corresponding 
curves for these losses with subjects seated at rest 
are also given. 

2. Data for practical application and examples showing 
how it may be used in the solution of problems in air 
conditioning are presented. 

3, A table showing the metabolic rate for different 
kinds of activity is given and the application to 
practical problems is shown. 

4. Total energy production, energy loss and heat loss 
are shown to be functions of effective temperature. 

5. Sensible and latent heat loss are shown to be func- 
tions of dry-bulb temperature and only slightly af- 
fected by relative humidity except at extreme tem- 
peratures. 

6. Sensible heat loss for men working increases but 
little over this loss for men at rest. 

7. Latent heat loss increases rapidly with physical 
activity and is depended upon almost solely by the 
body for maintaining a constant body temperature 
with varying rates of heat production. 

8. The comfort zone for men normally clothed and 
working at 33,075 ft.-lb. per hr. is given at 46° to 64° 
effective temperature and the comfort line as 53°. 

9, The degree of perspiration experienced by men 
working at 33,075 ft.-lb. per hr. is given for various 
temperatures and humidities. 


Predetermining the Airation 
of Industrial Buildings 


By W. C. Randall and E. W. Conover 


A. S. H. V. E. paper, presented at the semi-annual 
pag June, 1931. About 4000 words, 7 figures, 
table. 


A method for simplifying the more lengthy but more 
technically correct calculations for determining the 
airation, or natural ventilation of industrial buildings, 
originally developed by Professor Emswiler at the Uni- 
versity of Michigan and which was also the basis of a 
paper by Mr. Randall presented in 1928. 

The simplified method consists of three steps: (1) a 
determination of the air flow due to temperature dif- 
ference, (2) the flow due to the wind, and (3) a com- 
bination of the flow created by these two forces acting 
together. A solution of a typical example is included, 
and a table showing a comparison between observed and 
computed values for five installations is presented. 

The authors conclude with the statement: “The size 
and shape of an industrial building is usually adapted 
to the desired production capacity and the nature of 
the industry. The fenestration should also be deter- 
mined by these same items, if the natural forces are to 
be depended upon to produce the airation. The data 
in this paper make it possible to determine the window 
openings necessary to produce a selected air movement, 
or a desired temperature difference when the general 
building dimensions and heat emission as well as the 
velocity and relative direction of the prevailing winds 
are known. It also makes it possible to compare several 


designs for airation results and thus to select:the most 
desirable one.” 


Aerology for Amateurs and Others 
By E. Vernon Hill 


Loose-leaf, with a flexible fabricoid cover, 6 in. x 
9 in., 187 pages, illustrated. Made up of separate 
pamphlets, each stapled and inserted into binder. 
Published by The Aerologist Publishing Co., Chi- 
cago. Price $5. 


The flyleaf describes the pamphlets as being a con- 
tinuous loose-leaf textbook. At present six pamphlets 
are included but it is evidently intended to add others 
as the present ones are not numbered consecutively. 

Two chapters are devoted to a historical summary 
of the development of ventilation and air conditioning 
while others deal with dust and dust determinations, 
measuring methods and instruments, bacteria and bac- 
terial determinations, odors and their measurement, 
and notes on refrigeration. Included are sections writ- 
ten by T. J. Duffield and F. C. Houghten. 

The material is characterized by the very evident 
familiarity of the author with medical practices and 
theories as well as with the engineering angles. Not the 
least of the merits of the text are the clear style and 
breadth of view with which it is written. 

The pamphlet covering refrigeration is written by 
O. W. Armspach and includes a discussion of the meth- 
ods of recirculating and by-passing air, which subjects 
are dealt with in a thorough fashion. 

The book is a welcome addition to the list of books 
available on heating and ventilation and is well worthy 
of the attention which it is virtually certain to receive. 


Trade Associations—Their 
Services to Education 


By S. Lewis Land, Ph.D. 


160 pages, 5! in. x 8 in., illustrated, flexible fab- 
ricoid binding. Published by Heating and Piping 
Contractors National Association, 50 Union Square 
East, New York. Price $2. 


This volume, which contains the results of a decade 
of study and experience, will interest trade association 
executives and vocational school administrators con- 
cerned in the promotion of organized training programs 
for industry. It presents material which is new in the 
literature on trade associations. 

Doctor Land reviews the development of educational 
efforts of trade associations; summarizes the educa- 
tional activities of national trade associations in the 
building industry; analyzes the types of educational 
services sponsored by trade associations; presents the 
respective and joint responsibility of both industry and 
school agencies in the organization and promotion of © 
training programs for industry; indicates present ten- 
dencies and practices in procedures used in the organi- — 
zation and maintenance of such educational services, 
and points the way ina series of conclusions and recom- 
mendations to a more effective coordination of the ac- 
tivities of industry and school agencies to more ade- 
quately meet the needs of industry. 
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Mr. Hanburger will be glad to answer your prob- 
lems relating to installation and operation of 
heating and ventilating systems, and wherever 
possible will give the reasons for his suggestions. 
Letters will be answered direct to the inquirer 
and in some cases published anonymously. If 
sketches are included they should be clearly 
drawn. Write Mr. Hanburger, HEATING AND 
VENTILATING, 148 Lafayette Street, New York. 


QUESTION 15. I. have the contract to install a 
steam heating system on a large estate and the plans 
call for an underground main. The condensation of the 
main is to be taken care of by means of thermostatic 
traps and discharged into the return which, for a con- 
siderable distance, is from 2 ft. to 3 ft. higher than the 
supply main. I am a little afraid of this and have been 
told of another place where the conditions were prac- 
tically the same but the mains filled with water and 
had to be tapped by hand. 


ANSWER. If proper precautions are used there 
should be no fear that the traps will not give entire 
satisfaction. In the first place, if the condensation is to 
be raised a height of 3 ft. this will need a pressure of 
approximately 1% lb. per sq. in. The pressure in the 
supply main must, therefore, be at least this amount 
over and above what you suspect that you will have in 
the return. The trap must have sufficient capacity to 
take care of the condensation. If the traps are rated 
in square feet of cast iron radiation you can estimate 
the size needed by allowing one square foot of cast iron 
capacity for 4 sq. ft. of underground main surface, if 
the main is well insulated. Thus, 16 sq. ft. of pipe area 
will condense one pound of steam per hour. 

The channel must be drained and the pipe raised 
from the bottom. If no other means are available weep- 


LL SIZE TEE 
SUPPLY MAIN RETURN MAIN 


TRAP 


= 
drains should be installed. Another cause of failure 


in cases of this kind is when the reduction ‘is made in 
the T-fitting. This should look down full size and be 


Conducted by FRED W. HANBURCER 


bushed or reduced later as shown in the drawing. Son, 
of these precautions must have been ignored in the 
case of failure you mentioned. 


QUESTION 16. Are the newer types of conceale; 
radiators as efficient as the manufacturers claim ther 
to be? They have much less radiating surface ang 
am given to understand that all the radiant heat ; 


lost? E. M. 


ANSWER. It would be folly for a manufacturer t 
overrate a product of this kind. It could only resul 
in failure properly to heat a room in which they ha 


| 
| 
| 
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been installed in good faith. The ratings are taken fr 
the amount of steam condensation under actual t 
and may safely be used in design. It is easily conce 
able that in some types the percentage of radiant h 
emitted is greater than with direct radiators but it d 
not reach us as such having been converted into ¢ 
vected heat. Radiant heat, as you know, is transmit 
through the ether, flowing in straight lines and obey 
the same laws as light waves. It is, therefore, not mz 
fested as heat unless intercepted by some object < 
will pass through air, and some transparent solid s 
stances, without heating them. Again, the amount 
heat radiated varies as the difference of the fou 
power of the absolute temperatures of the radiating 
receiving bodies, and also inversely as the square of 
distance between them. Thus, in the case shown in 
illustration where CC represents the casing and R 
concealed radiator, the flue effect of the casing indu 
a rapid circulation of air thereby cooling the casing } 
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inducing a greater exchange of radiant heat between R 
and C. This same heat, carried away by the air current, 
enters the room as convected heat. Possibly, the greatest 
factor in their efficiency is due to the flue effect of the 
casing creating a high velocity of the air flowing over 
the heating surfaces. Another thought that may be of 
interest is that surfaces with a low reflecting power have 
a greater capacity for absorbing radiant heat. There- 


fore, if the inside surface of the casing were of a dull © 


surface it would absorb a greater amount of heat from 
the radiator. 


QUESTION 17. I am having a cottage built and 
want to heat it with a warm air furnace. How large 
should the cold air inlet be? The contractor who has 
bid on the job tells me that the estimated heat loss for 
the house is 80,000 B.t.u. . J. Van B. 


ANSWER. It is no longer considered the best prac- 
tice to use fresh air inlets but to recirculate all of the 
air, allowing the infiltration to supply what fresh air 
may be needed. It is both needless and wasteful to 
heat a constant supply of fresh air and vent it to the 
atmosphere. I think that you will take very much 
more comfort and satisfaction from the system by 
bringing your return from a convenient place in your 
hallway. Preferably this should be near the foot of 
the stairway. Make its area equal to the combined 
area of all the ducts. to 

In my own designs, however, I have at all times used 
small fresh air inlets, not so much for the fresh air 
value but to act as aspirators for the system. I have 
used the same method in correcting sluggish systems 
with gratifying results. This will be easily understood 
by referring to the drawing. 

It will be noticed that there are two cold air inlets 
from opposite sides of the house. The force creating 
circulation in a gravity warm-air system is so slight 
that it is easily upset and the circulation halted by the 
prevailing winds. Thus, if the wind was blowing on the 
side of the house marked B there would be a low pres- 
sure or partial vacuum on the A side. If the fresh air 
inlet was on this side only it would have a tendency to 
reverse the flow. If there was no outside inlet at all 
the depression might be manifest in the hall and in the 
return duct R. With an added inlet at B, however, and 


FURNACE 


suitable loose hanging flap valves as shown, the flap 
or the A duct will close, that on the B duct open and 
restore the pressure. The same action will take place 
when the wind blows on the A side of the building 
with the exception that the A flap will then be open 
and the B flap closed. These ducts need not have a 
large area, and in your case 8 in. X 8 in. should be 
ample. 


QUESTION 18. I am installing a humidifier in a 
warm-air recirculating system. What per cent of hu- 
midity should I carry? T. T. W. 


ANSWER. You must be governed somewhat by ex- 
isting conditions. A humidity of 40% for 70° air is 
generally taken as the proper amount, but oftentimes 
in furnace heating the temperature of the window glass 
is slightly lower than with steam or hot water heating 
and moisture is apt to collect on them. It is possible 
that you will find it best to carry the humidity at about 
35%, and if there are many occupants in the building 
it may be necessary to carry it still lower due to the 
increased bodily moisture. Some of the humidifiers for 
furnace heating now have a V-shaped tank so that the 
water can be carried at different levels to provide the 
proper surface exposure. 


QUESTION 19. Is it necessary to make the branch 
pipe to the foot of a steam riser one size larger than the 
riser itself? R. A.C. 


ANSWER. The riser in a steam system is sized so 
that the steam will not flow at such high velocity as to 
carry the water of condensation with it. When the pipe 
is almost horizontal, as in the case of the branch pipe, 
this velocity must be less than in the vertical risers 
and therefore will need a larger pipe. Where the amount 
of radiation carried by the riser is far below its capac- 
ity it may not be necessary to use a larger branch. This 
is generally the case with bathroom risers where the 
piping itself furnishes the proper amount of radiation. 
The capacities of the various pipes for branches and 
risers can be found in nearly all of the more recent text 
or handbooks. Where the branch is dripped and the 
water flows in the same direction as the steam there is 
no need to have the branch of larger size. 
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World's Largest Gas Pipe 
Line Opens 

The hundred million dollar natur- 
al gas pipe line from the Texas Pan- 
handle to Chicago is reported to 
have been placed in operation last 
month. The line, which is more 
than 900 miles long, has already 
been completed and tested. 

The 900-mile main line will have 
an initial delivery capacity of 175,- 
000,000 cu. ft. daily. ‘Ten compres- 
sor stations will be used to pump the 
gas over this distance, with a capac- 
ity of 70,000 hp. required for the 
purpose. The first compressor sta- 
tion, at Fritch, Texas, is the largest 
gas-driven compressor station in the 
world. Other stations are located 
about ninety-five miles apart. 

The $40,000,000 Panhandle east- 
ern natural gas line from the Ama- 
rillo and Hugoton fields to Indiana, 
slightly under 900 miles in length, 
was completed, with the exception 
of some forty miles the early part of 
August. 

This line will be immediately con- 
nected upon its completion to the 
Columbia Gas and Electric System, 


hitherto dependent on the West 
Virginia fields, which extend from 
eastern Kentucky to western New 
York. As a result, there will be in- 
terconnected natural gas main lines 
stretching from the Texas Pan- 
handle to the city limits of Philadel- 
phia and Newark, N. J. 

The 350-mile Virginia pipe line of 
the Columbia system is more than 
two-thirds complete, and lacked 
only twenty-five miles in Virginia 
and ninety miles in West Virginia at 
the beginning of August. This line 
will connect at the Maryland border 
with a spur linked with other Colum- 
bia system main lines in the neigh- 
borhood of Philadelphia, providing 
a further source of natural gas for 
eastern Pennsylvania and New Jer- 
sey. 

Washington, D.C., and York, Pa., 
are the two easternmost cities al- 
ready being supplied with natural 
gas, through recently concluded ar- 
rangements with the Columbia Gas 
and Electric Corporation. The Vir- 
ginia line of the system, being built 
by the Columbia Gas Construction 
Corporation, will provide a loop con- 


Wind Recording Instrument 


An instrument for automatically recording wind velocity and direc- 
tion has been added to the equipment at the smoke abatement 
laboratory at Stevens Institute of Technology. It is hoped that ap- 
paratus may be added to the instrument which will enable it also 
to record the actinic value of light. The device was designed by 
Samuel G. Frantz, consulting engineer, and the work in connection 
with which it is used is in charge of Col. E. H. Whitlock, research 
professor of mechanical engineering at Stevens. 2 


nection for these cities as well as for 
Philadelphia, Jersey City, Baltimore 
and other points whenever arrange. 
ments are made by the local Utilities 
to purchase natural gas from these 
lines. 

The second loop contemplat 
between Newark and Philadelphia 
will place a large supply of ou 
across the Hudson River from Ney 
York City, which some day, in turn, 
may elect to purchase a supply of 
the fuel for its ever-growing local 
needs. Cities such as Albany, Rich. 
mond, Norfolk, Raleigh and others 
are close to the new main pipe lines, 
so that practically the entire tert. 
tory east of the Mississippi and 
north of the Mason-Dixon line yi! 
be able to obtain natural gas sup. 
plies from both eastern and south- 
western fields. 

South of the Mason-Dixon line th 
recently completed Southern Natural 
Gas System from Louisiana to At. 
lanta is branching out to includ 
other leading southern cities; in fact 
all the eastern states with the excep 
tion of New England and the Caro 
linas. Other recently complete 
major projects involving states eas 
of the Mississippi are the Memphi 
natural gas line and the Louisiana 
St. Louis line, which is expected t 
cross the river into Illinois. 


Cleveland Reports Increased 
Use of Ice for Air Cooling 
Greatly increased demand for i 
is seen by the City Ice and Fu 
Company of Cleveland as a resu 
of rapid strides made in developit 
air cooling systems. In Clevelan 
Chicago and Pittsburgh, the cor 
pany reports a substantial busine 
in supplying ice for cooling railro 
cars, and this coupled with requit 
ments of ice for theaters, stor 
churches and offices which ha 
adopted comfort cooling, promi: 
an expanding market. The compa 
has formed special departments 
handle technical matters and t 
large scale distribution of ice | 
existing systems. 


Pipe Welding Papers Present 
at A. W. S. Meeting 
Three papers on pipe weld 
were presented at the eleventh | 
meeting of the American Weld 
Society, held in Boston, Septem! 
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21-25. F. J. Maeurer, Air Reduc- 
tion Sales Company, reported on 
“Welded Pipe and Fittings in Heat- 
ing Installations.” The subject of 
a paper by H. V. Inskeep, Linde 
Air Products Company, was iy eld- 
ing of Copper and Brass Piping.” 
“Welding of Piping in the Cornell 
Medical Clinic, New York,” was 
covered by H. Samuelsen, Almirall 
& Company. 

Mr. Maeurer’s paper was a com- 
prehensive review of the applica- 
tions of gas welding in the fabrica- 
tion of pipe lines and piping and 
the use of special fittings. It dis- 
cussed these fittings from the point 
of view of efficiency, economy, 
weight saving and facilities in fab- 
rication. It gave practical sugges- 
tions in the matter of spacing, tack- 
ing and allowing for expansion and 
contraction. One section was de- 
voted to welded piping in the home. 


Rutgers Opens Home Study 
Course in Heating 

A home study course in heating 
and ventilating is now being offered 
by the extension division of Rutgers 
University, New Brunswick, N. J. 
The complete course comprises six- 
teen lessons and can be obtained 
for $12. 

The outline of the course follows: 

Heat, heat losses from buildings, 
different methods of heating, warm- 
air furnace systems, the properties 
of steam, radiators, steam boilers, 
steam heating systems, pipe fittings, 
valves and accessories, steam pip- 
ing, hot water systems, temperature 
control, air and its properties, ven- 
tlating fan systems for various types 
of boilers, designs of fan system, 
air washing and air conditioning, 
central heating. 


Eighteen States Have 91% 
of Oil Burners 

Illinois still leads all other states 
in the number of domestic oil burn- 
ers and the percentage of homes 
equipped with this form of auto- 
matic heating, according to a survey 
just completed by the American Oil 


_ Burner Association. New York is 


second and Pennsylvania third. 
Statistics gathered by the research 
department of the American Oil 
Burner Association disclosed that 
21.05% of all domestic oil burners 


in America were located in Illinois. 
Almost one in every five or 18% of 
all Illinois homes were found to be 
heated by oil burners. New York 
has 18.09% of the nation’s total 
while Pennsylvania has 6.58%. 

Other states showing a large num- 
ber of oil burners were New Jersey, 
6.50% ; Massachusetts, 6.34% ; Mis- 
sourl, 4.58%; Michigan, 4.28%; 
Connecticut, 3.12%; Louisiana, 
3.10%; and Wisconsin, 2:50%. 

Minnesota, Indiana and Rhode 
Island were all ranked in order 
ahead of Ohio, one of the most thick- 
ly settled states, while the District 
of Columbia, California, Texas and 
Maryland followed Ohio in order. 
The remaining 31 states accounted 
for only 8.96% of the total oil burner 
distribution. 


W. W. Stevenson, steam heating engi- 
neer, Allegheny County Steam Heating 
Company, Pittsburgh, who was elected 
president of the National District 
Heating Association in June. 


Winnipeg Has New 
Hydro Plant 
The first units of the new Slave 
Falls hydro-electric plant, owned by 
the city of Winnipeg (Canada), 
were placed in operation September 
1. This project which, when fully 
completed, will add 96,000 hp. to 


the electrical facilities available for 


use in Winnipeg, is of particular in- 
terest because of the use of off-peak 
hydro power for district heating in 
the city. The heating plant is also 
equipped with steam boilers and 
serves as an emergency standby in 
case of power failure from the hydro 
generating plants or transmission 
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lines. Using the plant as a source 
of heat for the business district has 
permitted it to earn a revenue in- 
stead of standing idle for long peri- 
ods. Ever since the beginning of the 
heating development it has been 
watched with much interest because 
of the unusual features. Just what 
effects, if any, the addition of a unit 
of hydro power to the city’s system 
will have on the heating project is 
not yet apparent. 


Hoover Calls 1000 to Confer- 
ence on Home Building 


A conference in Washington of 
1000 leaders in many fields relating 
to building construction was called 
for December 2-5 on September 15, 
by President Hoover. The confer- 
ence will attack the “whole question 
of home construction and ownership 
and home environment,” and will 
embrace finance, design, equipment, 
city planning, household manage- 
ment and other aspects. 

Twenty - five committees were 
appointed, among them being one 
on fundamental equipment, Dean 
Collins P. Bliss, of the College of 
Engineering, New York University, 
being chairman. F. M. Feiker was 
appointed chairman of the commit- 
tee on reconditioning, remodeling 
and modernizing. 

Declaring that “adequate housing 
goes to the very roots of well-being 
of the family” and hence of the 
nation, the President set forth the 
aim of the conference as “the re- 
moval of influences which seriously 
limit the spread of home ownership, 
both town and country.” 

The conference will strive, he 
said, to find a basis for the develop- 
ment of a sound, “long-range” policy 
and to “inspire better voluntary 
organization to cope with the prob- 
lem.” 


“It will be doubly fortunate,” he. 


added, “if it should result not only 
in a sounder permanent policy but 
in some degree of relief of current 
unemployment and in stimulation 
of the industries upon which build- 
ing depends.” 

“The question touches many 
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phases of both public and private 
activity. One of the important ques- 
tions is finance. The present de- 
pression has given emphasis to the 
fact that the credit system in home 
building is not as satisfactorily or- 
ganized as other branches of credit. 
Commerce, industry and to a large 
extent farm mortgages, all have 
more effective financial reservoirs. 

“In order to enable the purchase 
of homes on what amounts to the 
installment plan it is necessary to 
place first and, often enough, second 
mortgages. The building and loan 
associations have performed a great 
service in this field, but they cannot 
without assistance carry the burden. 


First mortgages, carried so largely 
by the savings banks and insurance 
companies, have been affected by 
competition with bonds and other 
forms of investment. Second mort- 
gages are also necessary to many 
people. 

“In the period of expansion pre- 
ceding the current depression, rates 
for second mortgages, including 
commissions, discounts and other 
charges, rose in many cities to the 
equivalent of 20% or 25% per 
annum. This not only stifled home 
ownership but led to the loss of 
many homes through foreclosure. 
The present depression has been 
marked by unemployment in the 
trades involved.” 


N.A.P.R.E.to Meet in November 

Announcement has been made 
that the twenty-second annual con- 
vention and educational exhibition 


Courtesy U. S. Bureau of Standards 


A Manometer Accurate Within One Part in 10,000 


A 15-atmosphere differential mercury manometer and a group of piston 
gauges constructed and maintained at the National Bureau of Standards 
in connection with the determination of the thermodynamic properties of 
substances. The manometer consists of five U tubes connected in series. 


of the National Association of Prac. 
tical Refrigeration Engineers will jy 
held at Houston, Tex., Novembe 
10-13. The exhibition of refrigers. 
tion machinery, engine room equip. 
ment and supplies, will be held iq 
the Houston Municipal Auditorium, 
where the sessions of the conven. 
tion also will be held. 


Bituminous Coal Experts to 
Meet November 16 

More than 3000 of the worlds 
leading authorities on bituminoys 
coal will meet at Carnegie Institute 
of Technology, Pittsburgh, Novem. 
ber 16-21 at the third international 
conference bituminous coal. 
While past meetings have been de. 
voted primarily to scientific discus. 
sions, the program this year will be 
largely concerned with economic 
problems, due to the world-wide de. 
pression in the coal industry. Seven- 
teen countries will be represented, 

Domestic heating will be covered 
in the sessions devoted to combus- 
tion. Among the other subjects to 
be covered will be that of the grow. 
ing competition of natural gas 
Smoke abatement will also receiv 
attention. 


Land Gets Doctor's Degree 

S. Lewis Land, educational direc 
tor of the Heating and Piping Con 
tractors National Association, he 
been granted a degree of Doctor « 
Philosophy by New York Unive 
sity. Doctor Land’s thesis was « 
“Trade Associations — Their Se 
vices to Education,” and contai 
considerable data collected duri 
his work with the association al 
the Plumbing and Heating Indu 
tries Bureau. 


Black Hills Asbestos Supply 
Reported Favorable 

In a press release issued the ea! 
part of August, Loyson G. Tro 
secretary of agriculture of Sot 
Dakota, reported that ledges of ; 
bestos from one to five feet thick 
the Black Hills are worthy of | 
velopment, and are not being wo 
ed at the present only because ca 
tal has not as yet become interest 

At the present time Canada is p 
ducing 75% of all the asbestos 
ing produced in the world, 
United States being its best ¢ 
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tomer. Production in the United 
States of this mineral, sO widely 
used by the heating industry, 
amounts to only three or four hun- 
dred thousand dollars annually. 


Society Offers Medal for 
Outstanding Service 
The A.S.H.V.E. committee on 
award of the F. Paul Anderson 
medal has extended an invitation to 


members of the society to submit 
the names of candidates for the first 
award of the medal, to be made at 
the annual meeting next January. 
The award will be made on the basis 
of outstanding work in heating, ven- 
tilating or air conditioning. 

Nominations are to be in the 
hands of the committee by Novem- 
ber 30. 


Trade Commission Investigating 
Government Building Contracts 

The Federal Trade Commission, 
according to an announcement made 
recently, has undertaken an investi- 
gation of the building material in- 
dustry, and preliminary work is 
now under way. 

In this inquiry the commission 
will investigate and report facts re- 
lating to the letting of contracts for 
the construction of Government 
buildings, particularly with a view 
of determining whether or not there 
are or have been any price fixing or 
other agreements, understandings, 
or combinations of interests among 
individuals, partnerships or corpor- 
ations engaged in the production, 
manufacture, or sale of building ma- 
terials with respect to the prices or 
other terms at or under which such 
material will be furnished contrac- 
tors or bidders for such construction 
work. The collection of data and the 
development of the facts have begun. 


A.G.A. Convention Scheduled 
for October 12-16 


The thirteenth annual convention 
and exhibition of the American Gas 
Association will be held in the At- 
lantic City Municipal Auditorium, 
October 12-16. Thirty-eight manu- 
facturers from the heating and ven- 
tilating industry will be represented 
in the exhibition, while papers on 
gas heating and cooling will occupy 
a prominent place on the program 
of the commercial section. 

Among the speakers who will ad- 
dress the commercial section will be 
H. H. Cuthrell, S. R. Lewis, H. C. 
Davidson, H. M. Henry, and others. 


'Mr. Lewis will speak on “What’s 


Ahead in the House-Heating Field.” 
N. T. Sellman will submit a report 
on house cooling. 

The exhibition will open at 10 
a.m. Monday, October 12 and close 
at noon Friday, October 16. 


A. S. A. to Survey Machinery 
Speeds 

A survey to determine present 

practice in various plants and indus- 

tries with respect to the speeds of 
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driving and driven machinery is be- 
ing made by means of a question- 
naire by a committee on speeds of 
machinery working under the pro- 
cedure of the American Standards 
Association. 


Six Million Hours of Labor 
Required to Erect Sears-Roe- 
buck Homes Built in 1930 


Approximately 2,321 building 
trade labor hours were required for 
the average small home built last 
year, according to a recent analysis 
by Sears, Roebuck and Company, 
based on the operations of the 
construction division for 1930. 

Employment figures were broken 
down on the basis of 2,500 homes 
constructed by the company in 1930. 
On the basis of this breakdown, the 
company estimates that its home 
construction operations in 1930 em- 
ployed 80,000 workers in building 


Superstructure 
and Chimneys 


25% 


Boilers, Air Heaters 
and Furnaces 


25% 


From Report of Committee on Station Operating, N. D. H. A. 


Relative costs of a utility boiler plant, not including foundations. 
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trades for a total of approximately 
six million hours. The following 
tabulation shows the distribution of 
workers and time among the eleven 
building trades: 


Average Average Approx. 

Trade Men Hrs. per House Total Hrs. 
Carpenters 5 968 2,420,000 
Masons 4 411 1,027,508 
Painters 3 250 625,000 
Plasterers 4 188 470,000 
Steamfitters Z 124 310,000 
Excavators 4 120 300,000 
Electricians 2 76 190,000 
Plumbers 2 88 220,000 
Metal Workers 2 16. 40,000 
Tilers 2 20 50,000 
Lathers 2 60 150,000 


Smoky Winters Are Warmer 


Father Knickerbocker sleeps 
warmer of nights because of a 
smoke blanket. Weather Bureau 
figures in New York and some 
other cities prove that winter nights 
under a sooty blanket in the sky 
are several degrees warmer than 
out in the very uncovered open 
spaces, shivering under the twin- 
kling stars. 

Since the war, soft coal has come 
more and more into use in and 
around New York; our once flaw- 
less skies have become begrimed 
with smoke and also our winters 
have become warmer. This is not 
due to a change of climate; the 
summers haven’t warmed up any. 
But if we average the temperatures 
of the winter months of December, 


January, and February by ten-year 


periods beginning in 1871 and end- 
ing in 1930 the last period is seen to 
be the warmest. Here are the fig- 
ures, reading from the earliest date: 
31.0 32.5 324 30.9 32.0 33.4 
Not only is the last decade the 
warmest, but the last two taken to- 
gether are warmer than any other 
20-year period shown, and the 
tendency is uniformly upward 
since the decade ending in 1910. 

The figures for the summer 
months, June, July, and August for 
the same periods work out thus: 
Practically no change. But the past 
ten winters have been notably 
warmer. Is it due to smoke? 

A group of Uncle Sam’s weather 
men gathered at Des Moines said 


that so far as other cities are con- 
cerned it was a fact that it was 
warmer winter nights in the city 
than in the country, and that this 
difference was mostly due to smoke. 

For example, in Des Moines it 
was shown that the temperature of 
a clear, cold night was usually about 
5° higher than that of the open 
country, sometimes even 10° to 15° 
higher. Observers in other cities, 
notably Chicago and Cincinnati, 
told the same story and gave the 
same reason. These great differ- 
ences only existed in winter, not in 
summer, and they were greatest on 
nights when there was the most 
smoke. 

Industrial activity has a weekly 
tide. Low ebb is Sunday morning. 
Then in smoky cities the air is 
clearest and then the figures show 
the temperatures in the city are 
lowest. For example, in New York 
City if the official figures for the 
minimum temperatures every 24 
hours (which almost always occur 
at night or in the early morning) 
be averaged for the different days 
of the week during the winter, Sun- 
day morning will be found to be 


COMING EVENTS 


OCTOBER 12-16, 1931. Thirteenth An- 
nual Convention and Exhibition of 
the American Gas Association, Mu- 
nicipal Auditorium, Atlantic City. 


NOVEMBER 10-13, 1931. Twenty-Sec- 
ond Annual Convention and Educa- 
tional Exhibition of the National 
Association of Practical Refrigera- 
tion Engineers, at the Houston Mu- 
nicipal Auditorium, Houston, Texas. 


NOVEMBER 16-21, 1931. Third Inter- 
national Conference on Bituminous 
Coal. At Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. Chairman, 
Thomas S. Baker, President of 
Carnegie Institute cf Technology. 


JANUARY 25-28, 1932. Joint-Annual 
Meeting of the American Society of 
Heating and Ventilating Engineers, 
and the American Society of Refrig- 
erating Engineers, at Cleveland. 


JANUARY 25-28, 1932. Second Inter- 
national Heating and Ventilating Ex- 
position, at Cleveland, Ohio. 


JANUARY 25-30, 1932. Naticnal Asso- 
ciation of Sheet Metal Contractors, 
Louisville, Ky. E. M. Pope, Chair- 
man, Publicity Committee, 58 W. 
Washington St., Chicago. 


APRIL 11-16, 1932. Ninth Annual Con- 
vention and Oil Burner Show of the 
American Oil Burner Association, 
Mechanics Building, Boston, Mass. 


the coldest of all. 

Such averages for the days of the 
week for the present winter anq 
that of a year ago work out as fol. 
lows, reading from Sunday to Sat. 
urday: 

25.5 27.2 29.9 28.4 30.6 29.5 275 

It will be seen right away that 
Sunday mornings are coldest, the 
difference from the average for the 
whole week being 2.5°. It is also 
noticeable that during the busiest 
part of the week, from Tuesday 
through Friday, the. night tempera- 
tures are quite uniformly higher 
than around the week-end. These 
figures are of course for too short a 
period to be absolutely conclusive, 
Ten winters would be better than 
two, but taken with the results at 
other cities they all point the same 
way, and that is that smoky win- 
ters are warmer. 

This has quite a practical bearing 
aside from coal bills. In many cit- 
ies the favored inhabitants can in- 
dulge in gardening, and it has been 
found in Des Moines, for example, 
that the protection from the smoke 
blanket during the first cool nights 
of autumn and the last frosty ones 
of spring is enough to ward off 
frost, so that the growing season is 
about a month longer than in the 
near-by country. 

It has been a commonplace ob- 
servation that “old-fashioned” win: 
ters are rarer than they used to be 
Weather men have one explanatior 
for that in the existence of ill 
defined and unpredictable cycles o 
warm and cold years, after whic 
the weather again returns to nor 
mal. If that is all then New Yor! 
is due for a series of savage winter 
by-and-by. 

But the evidence seems prett 
strong that a large part of the mil 
ness of recent winters has been du 
to our smoke blanket. Orchardis 
found out long ago that Jack Fro: 
does not like smoke, as many Vi 
itors to Florida or California durit 
the winter can testify. When fro 
is threatened, the smudge-pots af 
other devices for laying down 
smoke-screen are brought into a 
tion, and unless Jack is in an esp 
cially formidable mood he can’t g 
by. The smoke really acts just 
a blanket does, preventing radi 
tion of heat from the warm eart 
or from the warm city to the cc 
sky above.—T ycos-Rochester. 
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English Engineer Favors Radiant 
Heating from Ceiling 


TILATING: 
Eprror, HEATING AND VEN 


I have read with interest T. Na- 
pier Adlam’s article in your June 
number in which he discusses the 
relative merits of heating by radia- 
tion from floors, from walls, and 
from ceilings. 

Experience in England with radi- 
ant heating during the last quarter 
of a century has clearly demonstrat- 
ed that the ceiling is the most satis- 
factory place for warming panels. 

Floor heating is impracticable ex- 
cept under very special circum- 
stances. People remaining for any 
length of time on those portions of a 
floor in which warming panels are 
installed complain of discomfort 
even if the panel surface tempera- 
ture is as low as 75°. It is clear, 
therefore, that in order to get the 
requisite heat input the panel area 
must be increased to such a size that 
the cost of an installation consisting 
entirely of floor panels is prohibi- 
tive. 

It is, however, sometimes advan- 
tageous to install a thin border of 
floor panels around vestibules and 
extremely exposed rooms. The pan- 
els are fixed several inches below 
the surface and the spacing of the 
pipes increased to reduce the sur- 
face temperature. The panels are 
thermostatically controlled and only 
come into operation when the out- 
side temperature becomes abnor- 
mally low. 

Wall panels, also, have serious 
disadvantages. Installation costs 
are greater than those of ceiling pan- 
els and, owing to the large amount 
of convection, running costs are also 
higher. I fear that Mr. Adlam un- 
derestimates the difficulties in keep- 
ing wall panels free from obstruc- 
tion. The space under windows is 
usually quite insufficient to heat a 
room and wall panels elsewhere seri- 
ously limit arrangement of furni- 
ture, seating accommodation, etc. 
The most serious disadvantage of 
wall panels is defacement of decora- 
tions caused by convection currents. 
Discoloration of paintwork and dis- 
tempering inevitably occurs over the 


wall in which the panels are in- 
stalled and on the ceiling above. 

Heating by low temperature pan- 
els has none of the objections re- 
ferred to above. Fuel economies are 
the greatest, there is no discolora- 
tion due to convection and even tem- 
peratures are obtained throughout 
the whole of the room. Experience 
has proved conclusively that a ceil- 
ing-warmed room remains at an 
even temperature throughout. 

It is a fallacy to assume that a 
lower temperature will be experi- 
enced at points screened from direct 
radiation from panels. In this re- 
spect, a most misleading experiment 
is described in your June number, 
entitled “Radiant Heating Studied 
in Britain by Using Scaled Models.” 
In a model room light panels are 
installed similar to heating panels 
in position and to scale. A prism is 
placed in various positions in the 
room and it is claimed that the 
lighting of the various sides of the 
prism is a true representation of the 
heating effect of the various disposi- 
tions of panels. This experiment 
makes no account of absorbed light. 
With panel heating, however, ab- 
sorbed heat has an important effect. 
Surfaces, furniture, etc., are 
warmed, radiate to cooler surfaces 
and set up mild convection currents 
until there is an even temperature 
throughout. 

L. J. Fowler. 
London, England. 


Nominal vs. Actual Diameters 
in Water Supply Piping Design 
Eprror HEeatinG AND VENTILATING: 

The article by Fred W. Hanburg- 
er on “Designing Water Supply Pip- 
ing for Buildings,” July, 1931, page 
56, HeatinG AND VENTILATING, is a 
valuable contribution on a timely 
subject. The application of engineer- 
ing methods to building water sup- 
ply problems is greatly to be desired, 
and Mr. Hanburger has shown how 
to go about it in a comprehensive 
manner. The writer wishes to call 
attention to one point, however, 
which may lead to misapplication of 
the data in Table 2 by readers who 
overlooked the considerable varia- 


tion between nominal size and actual 
inside diameter of pipes. Table 2, 
Equivalent Pipe Sizes, gives the 
number of % in. pipes accommo- 
dated by a single pipe of the size in- 
dicated, to obtain a uniform rate of 
pressure drop in supply main and 
branches. Such data are commonly 
referred to as the “relative carrying 
capacities of pipes” and should be 
determined in the case of water 
pipes from the ratios of inside dia- 
meters to the square root of the fifth 
power (d5/2). Mr. Hanburger’s table 
has been worked out for nominal 
diameters rather than for actual in-- 
side diameters and can lead to very 
wrong conclusions. Table A shows 
how the actual inside diameters of 
several kinds of pipe vary from the 
corresponding nominal diameters. 


The actual inside diameter of 
standard weight steel or wrought 
iron pipe shows the greatest depart- 
ure from nominal diameters while 
the copper pipes listed show some- 
what better agreement. 

Reference to Table A indicates 
that % in. nominal size standard 
weight steel or wrought iron pipe 
has an actual inside diameter of 
0.622 in. while the 3 in. nominal 
size has an actual inside diameter of 
0.493 in. and is essentially identical 
with the “4 in. pipe” used as a base 
in Mr. Hanburger’s table. That 
failure to distinguish between nom- 
inal diameter and actual inside dia- 
meter leads to serious error in com- 
puting relative carrying capacities is 
shown in Table B for the case of 
standard weight steel or wrought 
iron pipe. 

Tables similar to Mr. Hanburger’s 
Table 2 have been published in sev- 
eral other instances, and even in 
governmental plumbing codes and 
the like. In view of the number of 
times this has occurred and the very 
considerable error involved in a lit- 
eral acceptance of these figures, it 
seems pertinent to dwell at some 
length on how to apply such tables 
correctly. Proper application of Ta- 
ble 2 can be approximated if the pipe 
diameters of the table headings are 
considered as actual inside diamet- 
ers rather than nominal diameters. 
Then, by reference to pipe dimension 
tables ascertain the actual inside dia- 
meters of the large and small pipes 
whose relative carrying capacities 
are desired, and use these actual in- 
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side diameters as a basis for inter- 
polating values from Table 2. On 
this basis an 8 in. standard weight 
steel pipe is approximately equiv- 
alent to 1,000 34 in. nominal size 
standard weight steel pipes rather 
than to 1000 % in. pipes of that de- 
scription. The 8 in. pipe is equivalent 
to only 590 % in. nominal size steel 


pipes. 


Apparently the inconsistencies 
noted in Table 2 of Mr. Hanburger’s 
article carry through and effect the 
values assigned in Table 3 and in his 
sample problems. This does not de- 
stroy their usefulness as examples, 
but should be taken into account in 
working out actual designs. Table C 
is suggested as a convenient means 
of determining the relative carrying 
capacities of standard weight steel 
or wrought iron pipes of all sizes. 
Attention is called to the listing of 
actual inside diameters as well as 
nominal sizes, thus making it pos- 
sible to obtain approximate solu- 
tions for copper, lead, cast iron, and 


other kinds of pipe provided the ac. 
tual bore is known. Where repeated 
problems occur with some particulay 
kind of pipe, a table similar to Table 
C can be worked up readily to gyit 
the particular type of pipe in ques. 
tion. 

The decimal fractions in the up- 
per right hand portion of Table ¢ 
are reciprocals of the corresponding 
values in the lower left hand por. 
tion. The reciprocal values are of 
use in determining what fractional 
carrying capacity of a larger pipe is 
represented by a pipe of smaller 
diameter. 

It may be of interest to mention 


TABLE A 


Acruat Insipe Diameters or DirFereNT Kinps oF Buitpinc WATER Pire 


Nominal size, 


in. 4 1 1% 1% 2 2% 3 3% 4 5 6 
Std. weight steel 0.493 0.622 0.824 1.049 1.380 1610 2.067 2.469 3.068 3.548 4.026 5.047 6.065 7.98] 
or wrought iron 
Mueller “Standard” 0.450 0.569 O811 1.055 1.291 1.527 2.009 2495 2.981 3459 3935 4.907 5.885 
copper water 
tube 
American Brass Co., 0.430 0.545 0.785 1.025 1.265 1.505 1.985 
interior plumb- 
ing tubing 

TABLE B 


Number of % in. nominal size standard weight steel or wrought iron water pipes equivalent to a 
single pipe of the diameter shown, for the same friction loss per unit of length. 


Nominal pipe size, 


in. 
From Table 2 of Mr. 
Hanburger’s article 
(based on nominal 
diameter ) 1.0 
Relation based on 
actual inside 
diameters 1.0 


d,\°/? 
Number of Pipes, N = ($) 


1 1% 1% 2 2% 


2.7 5.5 97 15.3 32.0 55.0 86.5 127 178 310 49) 1,008 


28 0 |S7 7.2 11 20 31 54 78 107 188 297 590 


TABLE C 


Retative Carryinc Capacities oF STANDARD WericHT Anp O. D. Wrovucur Pire ror WATER 
For Equat Pressure Drops rer Unit or Lenctu* 


Actual 

Inside de 

sai scale 0-493 0.622 0824 1.049 1.380 1610 2.067 2469 3.068 3.548 4.026 5.047 6.065 7.981 
In. 
di V4 1 2 3 4 5 6 8 

Size 

scale In Number of pipes of diameter de equal in carrying capacity to one pipe of diameter di 
0.493 1 SSS 278 51 077 0526 0278 0103 0072 00523 .00298 00188  .00094: 
0.622 1.8 1 500 .270 139 091 050 322 0185 0128 .00934 .00532 .00336 .00169 
0.824 3.6 2 1 555 .278 189 100 0645 0189-01075 ~=.00680 .00342 
1.049 1 6.6 3.7 1.8 1 500 344 182 1180 0666 0345 0196  .00625 
1.380 1% 13 7.2 3.6 2 1 666 357 .232 143 0910 0666 0384 0244  .0125 
1.610 1% 19 11 5.3 1.5 1 526 345 .200 139 .0588 0357. ——.0185 
2.067 2 36 20 10 5.5 2.8 1.9 1 625 370 256 =.1075 0666 
2.469 2% 56 31 15.5 8.5 4.3 29 1.6 588 400 .294 1665 1050 
3.068 3 97 54 27 15 7 5 2.7 1.7 1 715 500 296 182 0917 
3.548 34 139 78 38 21 11 aa 3.9 2.5 1.4 1 715 AI7 263 1315 
4.026 4 191 107 53 29 15 99 5.3 3.4 2 1.4 1 555 357 1820 
5.047 5 335 188 93 51 26 17 9.3 6 3.5 2.4 1.8 1 625 322 
6.065 6 531 297 147 80 41 28 15 9.5 5.5 3.8 2.8 1.6 1 500 
7.981 8 1,054 590 292 160 80 54 29 19 10.9 76 55 3.1 2 1 


Repreduced by permission from Piping Handbook, by 
Walker and Crocker (McGraw-Hill Book Co., Inc.) 


5/2 
* Nore—The carrying capacity for water varies as the square root of the fifth power of the actual inside diameter, N = (¢ 


ISXAMPLE: 


A 2 in. pipe has a water carrying capacity of 10 34 in. pipes or 0.1887 that of a 4 in. pipe. 
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that the formulas for determining 
the number of pipes of small dia- 
meter equivalent to one pipe of 
larger diameter are derived from 
empirical flow formulas applying to 
particular types of fluids and that 
these formulas are not necessarily 
alike for different fluids. If N = 
number of small pipes equivalent to 
one larger pipe; di = inside dia- 
meter of the larger pipe, and dy 
inside diameter of the smaller pipes, 
the relation for water flow as deter- 
mined from the usual hydraulic 
formulas can be expressed as: 


di &2 


The values of N computed from this 
relation appear in Table 3 as the 
number of pipes of small diameter 
corresponding to one pipe of larger 
diameter. For the flow of air, steam 
or gas, N should be determined 
from the following formula derived 
from the Unwin-Carpenter-Babcock 
type of equation: 


de + 3.6 
dV di + 3.6 


A derivation of these relations is 
given on page 74 of Piping Hand- 
book, by Walker and Crocker. 

The water flow data given by Mr. 
Hanburger in Table 4 shows con- 
siderably higher pressure drops than 
ordinarily are given for standard 
weight steel or wrought iron pipes 
of the nominal sizes indicated. The 
writer would appreciate advice as to 
the source of these data and to what 
type of pipe they apply. 

SaBiIn CROCKER. 


Detroit, Mich. 
Editor’s Note—Due to illness Mr. 
Hanburger has been unable to reply 


to Mr. Crocker’s comments in this 
issue. 


In Defense of Society 
Research 
Eprror Heatinc AND VENTILATING: 
Having just read with consider- 
able surprise the editorial in the 


August issue of Heatinc anp VEN- 


TILATING entitled “Society Research 
—A Criticism and a Proposal,” I, 
as one of the members of the original 
research committee and as one who 
is still vitally interested in the work 


of this research laboratory, should 
like to see a clarification of ques- 
tions which have been raised regard- 
ing this and the other activities of 
this society. 

I include these other activities for 
the reason that while the title of the 
editorial is “Society Research” these 
other questions, such as organized 
campaigns for members, big busi- 
ness airs, centralized control, attract- 
ing large contributors, professional 
conduct and ethics, free exchange of 
experience, democracy of govern- 
ment and attitude, helping the 
younger members, present and 
future improvement of the profes- 
sion, control by a small self-per- 
petuating clique, and the subordina- 
tion of the interests of individual 
members to other considerations, 
are immediately injected. 

As a matter of fact I was con- 
siderably disappointed after reading 
every word very carefully that it 
was not so much a criticism of and 
a proposal concerning our research 
laboratory as a criticism of the per- 
sonalities and conduct of Society 
matters in general. Be this as it 
may, there are certain matters re- 
lating to research which are so 
grossly misunderstood by any of our 
members whose feelings are voiced 
by this editorial or by some of the 
rest of us that the sooner we find 
out who is right the better. 

The present time is of course 
quite conducive to discussions of 
this kind since we are all finding 
time to look around and take stock 
of what has happened during the 
past ten years. 

Many a business will find ways 
in which it may be improved and 
our society will no doubt prove no 
exception. 

It will take time in any case, how- 
ever, and it would seem that any 
criticism without an accompanying 
remedy is a little premature at this 
time. 

Disregarding the personalities and 
conduct of society matters in gen- 
eral and adhering to the subject of 
our research laboratory, I should 
like to suggest the following: 

In the first paragraph of this edi- 
torial I believe the facts that the 
activities of the laboratory are being 
put on a more economical basis, 
with more cooperative work by out- 
side agencies and with a more busi- 
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ness-like administration, are over- 
looked. The present chairman has 
accomplished a full year’s work re- 
organizing this phase of the activ- 
ities and I also believe that the ap- 
pointment of such an advisor as 
Professor Willard is as big a step 
in the reorganization of the rest of 
the work as might be expected in 
any one year; also that reasonable 
time should be allowed for results 
in this direction. 

No mention is made of the fact 
that a proposal was introduced at 
the summer meeting and a commit- 
tee appointed to study fundamental 
research on air conditioning for 
health, efficiency and life extension, 
which is the logical conclusion of the 
fundamental research on air condi- 
tioning for comfort which the labor- 
atory has now substantially com- 
pleted. 

In the second paragraph it is 
stated that many dues-paying mem- 
bers-in-ordinary have watched the 
research development with wonder 
and astonishment, presumably for 
ten years without saying or doing 
anything about it, and may I add— 
with some of our good members, or 
the others, misinterpreting what it 
is all about. 

The growth of the research labor- 
atory budget is criticized.1 It is 
claimed that the research budget 
has been increased by each succeed- 
ing committee.2_ This is not borne 
out by the records, as there have 
been several decreases and no in- 
ordinate increases in recent years. 
This is clearly shown on page 5 of 
the recently issued research booklet. 
However, nothing could be of more 
credit to the society or to the re- 
search laboratory than to have their 
income increase every year, assum- 
ing that they would spend in pro- 
portion to income. 

It is claimed that the contribu- 
tions by individual society members 
have been decreasing while large 


1 Growth itself was not criticized in the edi- 
torial, but rather methods of growth were 
questioned.— Editor 


? Obviously an error. No such statement 
was made in the editorial—Editor 
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contributions by outsiders have been 
increasing.? It will be found by an 
examination of the financial records 
that the individual contributions by 
society members through dues and 
otherwise have increased rather than 
decreased in proportion to outside 
contributions, and that this was a 
natural consequence of increasing 
the dues and allocating a portion to 
research as well as the allocating of 
a large part of the increasing earn- 
ings of the society publications to 
this purpose, thus getting away as 
far as possible from the uncertain 
and dependent method of continual 
drives and solicitations for outside 
funds. As a matter of fact this plan, 
as worked out by W. H. Driscoll, 
was probably the salvation of the 
laboratory at one of the most critical 
stages of its existence* and was then 
and has since been heartily support- 
ed by the actions of the members. 

The complaint is made that a sim- 
ple member cannot get information 
about these figures. In the March, 
1931, issue of the society’s Journal 
these figures were all made avail- 
able as they are every year over the 
signature of a certified public ac- 
countant.® 

The persistence with which sub- 
jects are pursued, and theories in- 
vestigated is, notwithstanding I be- 
lieve the intended criticism, gener- 
ally conceded by those at all versed 
in research work, to be one of the 
best reasons why any laboratory en- 
joys such success as our laboratory 
has had. 

Attempts to increase research ac- 
tivities are criticized while I believe 
the truth is that the laboratory has 
refused all kinds of commercial re- 


* Editorial did not claim “that contr’butions 
by individual society members have been de- 
creas:ng” or that “large contributions by out- 
siders have been increasing.” Editorial did 
state that there has been a tendency for indi- 
vidual membership contributions to become a 
smaller proportionate part of total budget.—- 
Editor 

* Undoubtedly correct that Mr. Driscoll did 
valiant and valuable work. Ed(‘torial did not 
criticize or question wisdom of allocating per- 
centage of dues to research work.-—Editor 

5 No complaint was made in editorial. Edi- 
torial lamented inability of simple members to 
secure information about inner workings—not 
published figures. Published figures are obvi- 
ously available.—Editor 


search in order to retain its funda- 
mental research character and keep 
up with such fundamental research 
as is always pressing. 

By the laboratory’s “domination 
of research in the field of heating 
and ventilating” I presume is meant 
the leadership which the laboratory 
enjoys in the field of research among 
many universities through cooper- 
ative agreements. Such cooperation 
is a natural consequence resulting 
in almost every instance from an 
invitation on the part of the univer- 
sity for the laboratory to cooperate 
in order to give to the results of the 
study, the prestige which the name 
of the society and the laboratory 
enjoys. Why should not a leading 
professional society, which has had 
the courage and determination to 
maintain the only laboratory so op- 
erated dominate (if that term can 
be used to denote leadership) the 
research in its own particular line? 
Is not this in itself a sign of virility, 
leadership, proficiency, and service 
to the profession? The facts are that 
there is no determination to domin- 
ate as is evidenced by the complete 
hands-off policy adopted by the 
laboratory toward any other re- 
search which is being properly car- 
ried on, such as the Warm Air 
Furnace Manufacturers Association, 
American Gas Association and other 
such research work. 

It is quite true, I believe, that 
considerable effort has been neces- 
sary to convince outsiders of the 
truth of the laboratory’s findings, 
especially in such matters as open 
window ventilation, cooling for com- 
fort and proper heat elimination 
control of the body, but as evidenced 
by this editorial it is sometimes even 
more difficult to convince those who 
are supposed to be on the inside.® 

Great stress is laid upon the claim 
that the research department of the 
society is strong and dominant and, 
while no specific remedy is sug- 
gested, the interence is that it should 
be curtailed to the level of other 
activities. Research is the funda- 
mental basis of all engineering, so 
why not rejoice that we have such 
a progressive department in this 
line and endeavor to raise the other 
activities to meet it? 


® Validity of the results mentioned by the 
correspondent was not questioned in the 
editorial—Editor. 


In one paragraph it is claime 
that too little time is devoted to 
basic investigations, while in the 
next paragraph it is stated that the 
limitation of the work to labora. 
tory investigations is carried t 
ridiculous extremes, claiming on the 
one hand that immediate and prac. 
tical results are sought and on the 
other that field data and Operating 
results are neglected. These claims 
are diametrically opposed,” but jt 
should be stated here that the cop. 
version of fundamental research into 
practical and usable commercial 
data is no function of a research 
laboratory since the two do not 
go hand in hand. 

A good research organization has 
not the feeling or the temperament 
to commercialize nor does a com- 
mercial organization have the feel- 
ing or temperament for research 
work. ‘The putting of the research 
data into readily available and 
usable form was long since discarded 
as a part of the research labora- 
tory’s functions and turned over 
to the “Guide” and other com- 
mittees where it belongs. 

In this field there is a world of 
opportunity still left for the activ- 
ities of the members-in-ordinary, 
both in the development of this 
practical data and in its dissemina- 
tion and use. A great deal of work 
has been done by a great majority 
of the members, but no doubt some 
of the older of these would be glac 
to have the younger and erstwhil 
restive ones come in and pick uy 
the burden—this is a proposal. 

Taking the illustration of the so 
ciety’s failure to work out hea 
transmission data on the basis 0 
heat capacity and lag in buildin 
construction, the members, i.e.,thos 
who keep up at all with what 1 
going on, must know that this sub 
ject has been worked on for year: 
ever since the Nichols heat mete 
was invented in the laboratory, an 
that much of the fundamental re 
reach data is now available at th 
laboratory for use in this conne 
tion. Some of our ambitious an 
industrious members could find 
wonderful field for their talents | 
developing such a method as yc 
suggest. I, for one, cannot see i 
practical use at this time, especial! 


7 All fundamental work is not done 
laboratories.—Editor. 
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as {ar as heating is concerned, as the 
plant must be designed for con- 
tinuous condition. | In cooling and 
air conditioning this method has its 
application and is being used regu- 
larly, but, when all is said and done, 
we have rather more than less data 
than most of us find time to use 
anyway. 

It might also be pointed out that 
such developments as the “Guide,” 
the new policy on publication of the 
Journal and the inauguration of 
the bi-annual Heating and Ventilat- 
ing Exposition are not matters con- 
nected primarily with research, but 
show progress in the general activ- 
ities of the society. 

If there are members who feel 
that the society or its activities are 
getting into any such shape as would 
be indicated by this editorial, I 
think it is high time they take it up 
or the floor of our meetings and 
appoint committees or take any 
otlier such steps as may be expedi- 
ent to rectify the situation. Before 
taking any such action, however, | 
would suggest that the facts in the 
case be more thoroughly investigated 
and some of the other older mem- 
bers might throw more light upon 
the subject. 

In conclusion I wish to say that 
there is no excuse for any member 
feeling that he is not sufficiently in 
the confidence of the management 
to know about these things, other 
than his own lack of interest and 
activity in becoming so acquainted. 
On the other hand I feel that any- 
one who so freely admits that he has 
been waiting and wondering without 
investigating should refrain from 
criticizing until he does investigate. 
The thought that the society is in 
the hands of a small self-perpetu- 
ating clique and not using the tal- 
ents of its members is a new one 
to me and, not being one of these, I 
believe I can safely say that those 
on the inside would welcome all 
who want to come in and join in 
doing some of the real work or 
constructive criticism, but I do not 
believe they will receive much help 
from those who stand aloof and only 
talk about what should be done. 

The name of this small band is 
workers not clique, and anyone who 
1s a worker will find no difficulty in 
getting in, but will find the real 
difficulty in getting out. 


In my opinion the whole editorial 
consists largely of misstatements, 
due to a lack of knowledge of the 
real facts, and, while I do not as- 
sume that such wide publicity as 
is given to such ideas by this publi- 
cation is intended to do wanton 
injury to the society in whose wel- 
fare we are all so vitally interested, 
I am quite sure that it may unless 
the atmosphere is clarified by a free 
and full discussion. I trust, there- 
fore, that you will give this the same 
publicity and that other members 
will express their views as freely. 

Perry West 


Newark, N. J. 


Second International 
Heating and Ventilating 
Exposition Supplement 


Continuing the policy inaugurated 
at the time of the First International 
Heating and Ventilating Exposition in 
1930, HEATING AND VENTILATING 
will publish the Second International 
Heating and Ventilating Supplement 
in January, 1932. It will be mailed to 
all regular subscribers, without extra 
charge, and will contain the program 
of the meetings, guide to the exposi- 
tion and other valuable features of 
interest and value both to those who 
will attend the exposition and those 
who will be unable to be present. 


Designing Water Supply 
Piping 

Epiror HEATING AND VENTILATING: 

In your July issue appeared an 
article entitled, “Designing Water 
Supply Piping for Buildings,” by 
Fred W. Hanburger, which showed 
that the author has spent consider- 
able time in investigating this most 
interesting subject. His opinion that 
water-closet flush valves when they 
operate have an instantaneous flow 
reaching about 50 g.p.m. on the 
average, instead of 30 g.p.m., as 
quoted by many supposed author- 
ities, confirms what the writer has 
iong believed. And it is indeed true 
that, while the water-closet flush 
valve does not work for a long 
period of time, when it does work, 
the riser and branch must be able 
to supply a full flow of water or the 
flush fails in its function. 

There is, however, one thing that 
seems essentially weak in Mr. Han- 
burger’s article, viz.: the curve 


Correspondence 


shown for the percentage of fixtures 
in use at one time. It is not plain 
at all that the floors have anything 
to do with the number of fixtures in 
use unless the fixtures are equally 
distributed on all floors. The fallacy 
of this curve is shown when it is 
applied to the same list of fixtures 
all located on one or two floors. 
For example we will take No. 1 
riser shown in Fig. 4 on page 61. 
Here there are on each floor two 
water-closets with flush valves hav- 
ing 1% in. pipe, two baths with 
faucets having 34 in. pipe, and two 
lavatories with faucets having % 
in. pipe. This makes a total of 20 
water-closets, 20 baths and 20 
lavatories. 

The six fixtures on the lowest 
floor would be considered as located 
on the first floor—as far as the 
curve is concerned—the six fixtures 
on the floor above would be con- 
sidered as on the second floor, and 
so on. 

This, if correctly understood, 
would result in the riser being as- 
sumed to supply 85% of the fixtures 
on the first or lowest level, 65% of 
the fixtures on the two lowest floors, 
55% of the fixtures on the three 
lowest floors, and so on up to 28% 
of the fixtures on all ten floors at 
the top. 

If I have understood the author’s 
idea correctly, he is basing this on 
a smaller percentage of fixtures be- 
ing in use at one time as the number 
of fixtures increases, but his curve 
is based on a smaller percentage of 
fixtures being in use at one time as 
his floors increase. ‘The floors ac- 
tually have no bearing on the sub- 
ject—it is the number of fixtures and 
the probability of use which de- 
termines the maximum load on the 
riser. For example, assume all these 
fixtures set on the first floor. Using 


the curve, one would size for 85% . 


of the total, whereas 28% must be 
adequate, as the author’s curve so 


indicates, when the fixtures are set. 


on ten different floors. 

It also is doubtful if this per- 
centage of 85 is sufficient when the 
fixtures become very few. As an 
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example, suppose that only one 
water-closet happened to be located 
on the bottom floor. Surely the 
riser should be figured 100% be- 
cause when this fixture is flushed 
it will take its full 100% of water 
from both the riser and the branch. 
Again, suppose only two water- 
closets are located on the bottom 
floor, it is possible that both might 
be in use at once. In this case also 
the riser and branch should be large 
enough to supply both fixtures 
100%. Consequently, 85% cannot 
be correct for one or two fixtures, 
and certainly is not correct for a 
large number of fixtures, although 
in the particular case presented by 
the author it fits fairly well. 

Still, considering No. 1 riser, it is 
fair to assume that with 20 water- 
closets two might be flushed to- 
gether; rarely, perhaps, three might 
be so used that one has not shut 
off before the third goes on. Four, 
in simultaneous use, while remotely 
possible, may be neglected. If each 
valve discharges at the rate of 50 
g.p.m., there would be, under this 
assumed condition, a maximum 
movement of water in the line of 
50 g.p.m. x 3, or 150 g.p.m. With 
20 baths the maximum use is about 
three times per hour at 20 gal. per 
use or 20 g.p.h. x 3 x 20/60, or 20 
g.p.m. This may be taken as fairly 
well distributed owing to the baths 
running several minutes in order to 
fill. Twenty lavatories at a maxi- 
mum would use 20 g.p.h. based on 
20 uses per hr., at a gallon of cold 
water and a gallon of hot water each 
time. This gives 20 g.p.h. x 20/60 
or 6.6 g.p.m., which also is well 
distributed. 

If all the baths and lavatories 
were working at their very maxi- 
mum and if three water-closets were 
flushed at the same time the maxi- 
mum flow of water through the 
riser would be in the neighborhood 
of 176 g.p.m. However, the chances 
of all fixtures being used at their 
utmost is very slight. In fact, it 
couldn’t very well occur. Even the 
author’s curve in Fig. 2 indicates 
28% and not 100%. Still, take it 


at 100% and what have we? The 
drop in the riser can be 43 lb. per 
100 ft., because if we assume 10 
ft. floor to floor the increase in 
head is 10 x 0.43 lb., or 4.3 lb. per 
story, which is 43 lb. per 100 ft. 
According to the author’s Table 4 
for quantity of water and friction 
drop (page 60) 176 g.p.m. with a 
drop of 40 Ib. per 100 ft. will 
require only a 2 in. pipe. In spite 
of this the size given in Fig. 4 for 
No. 1 risers is 3 in. for the cold 
water. 

Another point occurs on page 58 
where the article states, “Again, 
taking the cold water riser only into 
consideration it readily can be seen 
that with the third floor taking all 
the water that the riser can carry, a 


Theater Reference 
Number 


The Theater Reference Number of 
HEATING AND VENTILATING will 
be published in December. It will 
contain articles and data on theater 
air conditioning and heating system 
design and operation, and will be the 
fifth of the reference number series. 
Previous issues were devoted to 
schools, public buildings, industrial 
buildings, and office buildings. 


faucet opened on the first floor 
would create a suction on the 
second floor which would siphon 
water from a basin or bowl through 
a submerged discharge opening.” 
I do not agree with this  state- 
ment at all; the water would 
come out of the faucet on the 
first floor up to the capacity of 
that faucet and any surplus that the 
riser could supply over and above 
the demand by the first floor faucet 
would come out of the third floor 
faucet. There would be no suction 
at the second floor and no suction 
at the third floor unless the first 
fioor faucet is assumed to be so 
large a faucet that the entire riser 
would be unable to supply it, which 
is an absurdity with a properly sized 
riser. 

One last point on which I would 
like some enlightenment is why the 
hot water return in Fig. 4 from No. 
1 riser is 3% in. After picking up 
No. 2 riser it goes to 1 in., and after 
picking up No. 3 risers it goes to 
144 in., while on the other side with 
larger hot water risers it starts off 


M4 in. from No. 8 risers, goes to | 
in. after picking up No. 7 risers 
then does not increase after picking 
up No. 6 risers and goes Only to 
1% in. after picking up the retur 
from No. 5 risers. It would seem 
that if any difference were to be 
made it would not be in favor of 
the Nos. 1, 2 and 3 risers which 
are only 2 in., 2 in., and 24% in, re- 
spectively, but would be in favor of 
the Nos. 6, 7 and 8 risers which 
are all 2% in. size. 


Hyprautic 


Consulting Engineers for 
New York Buildings 


Eprror Heatinc VENTILATING: 


May I protest in an entirely 
friendly way regarding the adver- 
tisement on the front of your Office 
Buildings Reference Number last 
month. Following the name of each 
of the buildings the name of the 
architect was given, but no mention 
was made of the consulting engi- 
neers or heating contractors. To me 
this seems understandable in an 
architectural publication, but not in 
an engineering magazine. 

L. 
New York. 


The omission was due to the 
shortness of the time in which the 
advertiser had to prepare the copy, 
and not to an intentional slight of 
the engineering profession. Engi- 
neers and contractors for the build- 
ings illustrated in the advertisement 
were: No. 1—444 Madison Ave 
Building, consulting engineers, 
Eadie, Freund and Campbell, heat- 
ing contractor, J. L. Murphy, Ine. 
No. 2—Plaza Building, 625 Madisor 
Ave., consulting engineers, Syské 
and Hennessey, heating contractors 
Jarcho Brothers, Inc.; No. 3—60 
Fifth Ave. Building, architects, en 
gineers and builders, E. H. Fail 
and Company, heating contractot 
J. L. Murphy, Inc.; No. 4—Squib! 
Building, Fifth Ave. and 58th St 
architect and engineer, Ely Jacque 
Kahn, heating contractor, J. lL 
Murphy, Inc.; No. 5—29 Broadwa' 
Building, consulting engineer 
Syska and Hennessey, heating cot 
tractors, Jarcho Brothers, Inc.; Ne 
6—80 Broad St. Building, consult 
ing engineers, Syska and Hennesse} 
heating contractors, Jarcho Brother 
Inc. 
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Combination Steel Window and 
Heating Recess 


A new combination unit which 
furnishes the heating recess as an 
integral part of a steel double-hung 
window has been perfected by the 
Truscon Steel Co., Youngstown, 
Ohio. 

The unit is encased in a rigid 
steel frame which has all its exposed 
joints electrically welded. The width 
and height of the window and the 
width and depth of the heating re- 
cess are variable in size to best suit 
the architectural arrangement and 
to accommodate all standard makes 
of concealed radiation. A wide va- 
riety of materials and designs may 
be used on the front of the heating 
recess. Outlets from the heating re- 
cess may be through the window 
stool, through the front panel, or 
through both. 

The complete unit of window and 
heating recess may be placed and 
anchored in position immediately 


Truscon steel window. 


after the structural concrete is 
cured. Exterior metal spandrels ex- 
tending from its sill to the head of 
the similar unit below may be at- 
tached to its rigid frame. 


General Electric Welding Sets 
General Electric Co., Schenectady, 
N. Y., announces a new line of 


G.E. welding set. 


single-operator welding sets desig- 
nated the WD-20 line. The line in- 
cludes both portable and stationary 
sets. 

Among the principal advantages 
of the line are the use of two-bear- 
ing construction on the a. c. types 
up to 600 amp., compactness, 
light weight, and improved welding 
characteristics. 


Penn Stack Safety and 
Ignition Control 

Penn Electric Switch Co., Des 
Moines, Iowa, has announced the 
Type JSI stack safety and ignition 
control, a master or primary con- 
trol for mounting in the stack to 
control automatically power-driven 
burners using intermittent ignition 
of the electric spark or expanding 
gas flame type, or a combination 
gas and electric ignition, and also 
continuous ignition. It provides ig- 
nition and ignition shut-off after 
combustion has taken place. In case 
of power, flame or ignition failure 
or failure of any part of the control 
itself, the burner is shut down and 
the control is locked in the off or 
safe position and must be manually 


reset. Where desired, Type JSI can 
be supplied for mounting on the 
burner nozzle. 

Since it is designed for line voltage 
operation, it requires only a line 
voltage room thermostat and limit 
switch to give complete control. It 
may also be used, where the appli- 
cation demands, with a low voltage 
room thermostat and relay set such 
as the Penn Type TR. It is rated 
to carry % hp. motors and has 
ample capacity for the usual acces- 
sories, such as an oil or gas valve, 
or both. 


Holcomb & Hoke Stoker 


Holcomb & Hoke Co., Indian- 
apolis, Ind., has placed on the mar- 
ket its domestic stoker equipped 
with a hopper gas eliminator. The 
eliminator runs from the worm hous- 
ing into the boiler, and as smoke 
and gas filters into the throat of the 
stoker it is pulled up into the com- 
bustion chamber, making it unneces- 
sary to have a lid on the hopper. 

The unit has an oversize fan with 
a damper on the intake. Gears run 
in oil, rawhide gaskets being used 


H. & H. stoker. 


to prevent oil leakage. Ball bear- 
ings are used on the high, slow 
and intermediate speed shafts. The 
stoker is designed to burn 1% in. 
nut and slack, non-coking bitumin- 
ous coal. 


Hot-Kold Frigidaire Heating 
and Cooling Unit 

A domestic air conditioning unit 
for the home has been announced by 
the General Iron Works, Cincinnati, * 
and Frigidaire Corp., Dayton, Ohio. 
The unit, known as the Hot-Kold, 
consists of the General Iron Works’ | 
gas-fired warm-air furnace, together 
with a Frigidaire evaporator and 
condenser. The distribution ducts 
of the system are used for circula- 
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New Equipment 


tion of the warmed air in winter and 
the cooled air in summer. The 
Frigidaire room cooling unit is in- 
stalled in the central return air duct 
and a special by-pass carries the 


Hot-Kold air conditioning unit. The 
compressor is not shown. The cooling 
unit is at the extreme left. 


cooled air past the heating unit 
through an air circulating fan. 

The fan, which has a capacity of 
600 c.f.m., circulates both the cold 
and warm air and is a part of the 
machine proper. In summer the 
warm air is pulled down from the 
rooms above through the return air 
ducts, passed through the central 
duct over the Frigidaire evaporator 
and through the by-pass from 
where, in its cooled and dehumidi- 
fied form, it is circulated to the 
rooms. 

The plant is designed for homes 
of six or eight rooms. The heating 
unit is entirely automatic in opera- 
tion and the cooling unit can be 
either automatically or manually 
controlled. Although conditioned 
air can be directed into all rooms 
simultaneously, the cooling system 
is so designed that the cooling can 
be confined to one or two rooms. 
This is accomplished by the installa- 
tion of return air ducts in the rooms 
to be cooled. Either manual or au- 
tomatic thermostatic controls can 
be provided to control the cooling 
unit. 

The company recommends that 
the living room be cooled during the 
day and evening and that one or 
two bedrooms be conditioned at 
night. In this manner considerable 


reduction in both temperature and 
humidity is possible. If the cooled 
air is turned into all rooms of the 
home, the reduction of both tem- 
perature and humidity will be con- 
siderably less. 

The evaporator is the same as 
used in the new Frigidaire room 
cooler and is operated by a model 
I'W-4150 compressor. This can be 
installed at the Hot-Kold unit, or 
at any convenient place in the base- 
ment. 

Heating installations will be made 
by distributing representatives of 
the General Iron Works Company 
and the cooling unit will be in- 
stalled by Frigidaire distributing 
and dealer organizations. 


Century Gas Conversion Head 

The Century Engineering Corp., 
Cedar Rapids, Ia., has begun pro- 
duction on its gas conversion head, 
which was exhibited for the first time 
at the recent oil burner convention. 
The head was designed to replace 
the oil nozzle on the Century line 
of burners so as to convert the 
burner from an oil burner to a gas 
conversion unit. 


Midwest Welding Fittings 

A line of welding piping fittings 
has been placed on the market by 
Midwest Piping & Supply Co., Inc., 
1450 S. Second St., St. Louis. The 
line includes several fittings which 
have not been on the market prior 
to this time. Available fittings are 


Welding sleeve. 


90° and 45° ells, saddle, head, and 
sleeve. The sleeve is designed to 
reinforce a butt weld by relieving 
the butt weld of any bending stress 
and much of the tensile stress. Ells 
are made of mild steel, available in 
wrought iron on special order. An 
important feature of the line.is that 


the fittings have a length of tangent 
equal to 7% in. for each inch of 
diameter. 

Ells are available standarg 
weight in sizes from 2 in. to 16; 
and in extra heavy stock from 2 ip. 
to 12 in. Welding heads, which are 
made from open hearth mild steel 


Welding ell. 


plate, can be supplied in sizes fror 
3 in. to 24 in. in both standard an 
extra heavy weights. Sleeves an 
saddles are made in sizes from 4 ir 
to 24 in. Sleeves are made of mil 
steel plate, while the saddles are « 
fire box steel. 


Fan Testing Instruments 

Engineers of the American Blo 
er Corp., Detroit, Mich., have d 
signed a kit of A.B.C. fan testi 
instruments intended for use whe 
ever accurate ratings and unifor 
data are required in testing propell 
fans, disc fans, centrifugal fans ai 
blowers. The kits are being sold 
the company. 

The equipment consists chiefly 
a pitot tube and manometer. T 
pitot tube is of one section, appro 
mately 20 in. long. It consists ma 
ly of the impact tube and the stz 
pressure tube, both made of br 
Pitot tubes of greater length | 
available if required. 

The manometer is convenient 
fan testing where readings at « 
ferent restrictions of the area of 
test pipe are desired and where 
pressure range is great. It is c 
structed so that it can be pla 
either on a table or other horizot 
support. It can be fastened to 
walls by means of screws, holes 
which are provided, or it can 
mounted on a tripod which come 
part of the equipment. 
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For carrying these instruments 
and accessory equipment such as tri- 
pod, speed counter, two 10-ft. 
lengths of rubber tubing, one bottle 


Fan testing instruments. 


of gasoline, and a funnel to be used 
in filling the manometer, a black 
leather-covered case is supplied. 
The outfit is compact, the case being 
23% in. x 3% in. x 8% in., and its 
weight, including the instruments, 
is 11 Ib. 


Bryant Dualator 

The Bryant Heater & Mfg. Co., 
Cleveland, Ohio, has placed on the 
market a combination warm-air 
furnace and boiler designed for ser- 
vice where a split system is desired. 
The unit is known as the Dualator. 

A gas boiler delivers steam to a 
fin type radiator in a chamber 
through which air is drawn through 
filters by means of a low-speed 
blower, passed over an automatic 
humidifier and up through the ra- 
diator where it is warmed, thence 
into the distributing ducts to the 
rooms. At the same time, if de- 
sired, steam from the boiler can also 
be delivered to parts of the building 
heated by radiation. 


Bryant Dualator. 


Because of the flexibility of the 
unit various combinations of warm 
air and radiation heating are pos- 
sible. The warm air unit may be 
used as an integral part of the heat- 
ing plant, or the boiler may be 
placed in a central location to sup- 
ply steam to various warm air units 
located at other points. 

Other features of the Dualator in- 
clude a humidifier which is control- 
led by a regulator located in an up- 
stairs room. An automatic air 
damper in the cold air return al- 
lows the delivery of just sufficient 
air to offset the heat loss of the 
rooms. 


Protectovent Ventilating Unit 
A self-contained ventilating unit, 
the Protectovent, consisting of a 
motor, fan, air filter and control 
dampers for regulating the air flow, 
has been placed on the market by 
the Staynew Filter Corp., Rochester, 
N. Y. The unit weighs 24 lb. 
When the unit is in place the sash 
of the window is raised to the height 


Protectovent unit. 


of the rear intake louvers. Exten- 
sion wings accommodate the unit to 
any size window casing. Control 
levers permit a mixture of outside 
and indoor air to be recirculated. 
The motor consumes 7.5 watts. 

The filter is of the Protecto-motor 
panel dry filter type consisting of 
10 sq. ft. of wool-felt filtering ma- 
terial in a compact arrangement of 
fins. The units are available in ca- 
pacities of 150, 250, 500 and 1000 
c.f.m. 


Bryan Oil and Gas Burner 

A burner which can be installed 
either as an oil burner, a gas burner 
or as a combination burner has been 
announced by the Bryan Steam 
Corp., Peru, Ind. The burner will 


New Eq uipment 


be distributed through local burner 
dealers or through distributors for 
larger territories. 

A feature of the burner is the two 
stage firing. With either oil or gas 
the burner starts on a low or half 
fire and after about three minutes 


Bryan burner. 


goes into full fire. Advantages 
claimed for this method of starting 
are that there is less carbon deposit, 
no sudden shock to the boiler, and 
no puffs or kick backs. The burners 
are equipped with all the controls 
necessary for a complete installation. 


_Minneapolis-Honeywell Pro- 
portioning Motor Control 

To meet the demand for a motor- 
operated valve system which will 
not simply open-or close, but give a 
graduated movement to supply 
fluids, open and close dampers, etc., 
in proportion to the demand, the 
Minneapolis - Honeywell Regulator 
Co., Minneapolis, Minn., announces 
a proportioning electric motor con- 
trol system. 

A resistance coil is placed in 
parallel with a solenoid, the latter 
being divided into two halves, the 
center being connected to a contact 
which can be automatically moved 
to any position on the resistance 
coil. Moving the contact changes the - 
position at which the solenoid 
plunger will be at equilibrium, and 
consequently results in movement 
of the motor until the plunger comes 
to rest. The motor is operated 
through contacts moved by the 
plunger. 
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New Equipment 


The motor which operates the 
valve or damper runs only when a 
change of position is demanded by 
the controller. The driven devices 
are moved immediately to a new po- 


Proportioning motor. 


sition and remain there until condi- 
tions change. Irrespective of the po- 
sition of the motor it has full torque 
at all times. A further advantage is 
that the magnitude of the response 
to a given deflection of the control- 
ling instrument may be made as 
great or as small as desired, and the 
response may be made to vary auto- 
matically with reaction to the exist- 
ing and desired condition. For ex- 
ample, if desired, the device being 
operated can be moved toward the 
desired position at progressively 
smaller steps as the obtained condi- 
tion approaches the desired con- 
dition. 

The unit can be used to control 
temperature, pressure, humidity, 
liquid level, rates of flow, stoker 
feed, etc., as well as in conjunction 
with practically all types.of thermo- 
stats, pyrometers and limit controls. 


Vitalaire Humidifier and 
Radiator 

A combined cabinet radiator and 
humidifier is announced by the 
Campbell Machine Co., Minnea- 
polis, Minn. Steam is generated in 
a copper economizer connected to 
the boiler breeching so that the heat 
in the flue gases is utilized. The 
steam thus generated is used to heat 
the copper fin-type heating surface 
in the radiator and some of the 


steam is blown over the heating sur- 
face to supply the moisture to the 
air. 

Since the steam for heating and 
moisture are both supplied from the 
economizer, the amount of water 
added to the air increases as the 
heat supplied to the radiator in- 
creases. ‘The economizer and heat- 
ing cabinet can be used in connec- 
tion with either a boiler or warm- 
air furnace. 


Cutting Attachment for Prest- 
O-Weld Apparatus 

The Linde Air Products Co., 30 
East 42 St., New York, has added a 
cutting blowpipe and cutting at- 
tachment to its new line of Prest-O- 
Weld medium pressure apparatus of 
the detachable body design. 

These two types of cutting ap- 
paratus, together with the types 
W-105 and W-106 welding blow- 
pipes previously announced, can all 
be used interchangeably with the 
same detachable valve body. By 
means of the detachable valve body, 
the operator can change easily and 
quickly from a full size welding 
blowpipe to a smaller welding blow- 
pipe, to a full size cutting blowpipe, 
o1 to a cutting attachment without 
detaching the hose or hose connect- 
tions and without the use of a 
wrench. 


Oil Burner for Gas Boilers 

Crystal Oil Burner Corp., 211 Coit 
St., Irvington, N. J., announces the 
Crystal burner for gas-fired boilers. 


Crystal burner in gas boiler. 


The burner can be installed in the 
gas boiler by removing the gas burn- 


ers and replacing the metal 


the gas boiler with brick, 


Nicholson Welded Stee! Float 
Designed for use in steam 


traps, 
water columns, tanks, float 


Valves, 


Welded float. 


etc., the Nicholson welded steel float 
has been announced by W. H. Nich- 
olson & Co., 12 Oregon St., Wilkes- 
Barre, Pa. Floats are made in sizes 
from 3 to 12 in., either round or 
elliptical, of two halves of a special 
alloy steel, die-formed, with welding 
edges formed by a special process. 
As a result, the float is perfectly 
round with a projection or rim. 
Spuds are welded on the outside 
section, no metal being removed 
from the wall of the float to accom- 
modate the spud. 

The floats are available in a wide 
range of sizes. 


General Electric Solenoid Valve 
A solenoid-operated valve, desig: 
nated CR-9507-A1, for controlling 
liquids and gases under pressure 
has been placed on the market by 
the General Electric Co., Schenec 
tady, N. Y. The device is designe: 
for use in controlling the flow o 
brine through cooling pipes in col 
storage rooms and controlling th 
supply of oil or gas to furnaces. 
The gland connected to the op 
erating mechanism is of the rotar 
type. The unit has a wide seat an 
can be made normally open or not 
mally closed in the field by drillin 
the mounting holes in the case an 
transferring the solenoid and opet 
ating mechanism to the opposit 
side. The operating coils are de 
signed for continuous duty. 
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giving dependable 


Twenty to thirty years of dependable service is a 
common experience with users of Powers Temperature 
Control. 


Its first cost is often higher, but its DURABILITY 
and greater DEPENDABILITY pay the user the 
largest return obtainable from his investment 
in heat control. 


If you want the most dependable tem- 
perature control that money will buy, install 
Powers because: 


41D It often gives 15 to 20 years of Ac- 
curate and Dependable control without repairs 
of any kind. 
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42.- Greater Steam Economy due to the fact that 
thermostats do not get out of adjustment and permit 
overheating. 


43> Graduated Control, because of its greater 
accuracy, provides maximum comfort for occupants 
cf rooms. 


44> A minimum of Service Calls and the 
trouble and annoyance connected with them. 


THE POWERS REGULATOR CO. 


40 Years of Specialization in Temperature Control 


2720 Creenview Ave. 231 E. 46th Street 
CHICAGO NEW YORK 


106 Lombard St., Toronto — Offices in 43 cities 
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W ith the Manufacturers 


Project for Classifying Coal by 
Use Under Way 


A survey has been started from 
which it is hoped to develop a use 
classification of coals that will assist 
the coal buyer to obtain the most 
economical coal for his requirements 
and aid the seller in finding his most 
profitable markets. 

The project is sponsored by the 
International Fuel Conference on 
Bituminous Coal, the American So- 
ciety for Testing Materials and the 
National Association of Purchasing 
Agents, under the chairmanship of 
Thos. W. Harris, Jr., E. I. du Pont 
de Nemours & Company, Wilming- 
ton. The Bureau of Mines is co- 
operating and has distributed the 
questionnaire to 3500 consumers of 
coal. 

In classifying coals, not only 
should the coals themselves be stud- 
ied as to physical properties, rank, 
type, etc., but the uses of coals must 
also be determined if the classifica- 
tion is to be effective. The results 
of the survey will fill a long felt want 
of both buyers and sellers of coal. 

Every user of coal for stationarv 
steam generation is invited to par- 
ticipate in the survey and, on com- 
pletion of the study, will receive a 
copy of the composite analysis of 
the survey. 


A.S.A. Working on Belting 
Standards 


Specifications for vegetable 
tanned leather belting, including 
raw material, construction, mark- 
ing, and physical and chemical tests 
are being developed by the sectional 
committee on leather belting, re- 
cently organized under the proce- 
dure of the American Standards As- 
sociation. The scope of the com- 
mittee’s work as given above was 
formally decided upon at a meeting 
of the committee recently. 


Manufacturers Announce New 
Products to Spur Business 


Aggressive marketing plans have 
been announced by several manu- 
facturers in the heating and venti- 
lating field to increase the volume of 


business during the last quarter of 
the year. 

Among them is the announce- 
ment of an adjustable thermostat 
for use on automobiles, to be manu- 
factured by the Dole Valve Com- 
pany. The thermostat can be 
installed on any of the more than 
twenty million cars in the country 
to control the motor temperature 
and to make hot water heaters work 
more satisfactorily. The Lincoln 
Electric Company is promoting a 
new market, that of welding steel 
frame residences. The General Iron 
Works and Frigidaire Corporation 
are cooperating on a residential air 
conditioning system, the heat gen- 
erator being manufactured by the 
General Iron Works and the re- 
frigeration equipment furnished by 
Frigidaire. 

Other companies are concentrat- 
ing on other methods of combating 
the depression. The American 
Blower Company, for example, is 
emphasizing the importance of 
maintaining prices at levels that per- 
mit the profits necessary to business 
recovery. In the company’s experi- 
ence nothing discourages buying 
more than receding prices. ‘The 
Armstrong Machine Works is add- 
ing a house organ to its formal 
advertising campaign. 

Still other companies are making 
changes in their merchandising tac- 
tics, changing their distribution facil- 
ities to obtain better coverage of 
markets at less cost, etc. 


American Blower Buys Site 
for New Factory 


The American Blower Corp., De- 
troit, has purchased a 17-acre tract 
at Tireman Avenue and the Detroit 
Terminal railroad, adjoining the 
Springwells pumping station. The 
property was acquired for an undis- 
closed price from the McDonald 
estate. 

Although neither plans nor con- 
struction work will be started at 
present—probably not until some 
time in 1932—it is the purpose of 
the American Blower Corporation, 
according to C. T. Morse, vice-pres- 


ident, to erect on this sj 
and thoroughly modern 
the manufacture of air ha 
paratus of all kinds. 


plant for 
ndling ap. 


Crystal Oil Burner Corp., 211 
Coit St., Irvington, N. recess 
announced the appointment of A i 
Wagner, formerly of S. T. Johnson 


Company, as special representative 
for the company. 


Jas. P. Marsh & Co., Chicago, 
Ill., has appointed the following: 
William J. Carney, White Plains 
N. Y., as representative in the West. 
chester, N. Y., district; George V, 
Hepburn, Grand Rapids, Mich., as 
representative in the Grand Rapids 
territory, and F.G. Hartley Co. with 
offices in Seattle and Tacoma, as 
representatives in the state of Wash- 
ington. 


Illinois Stoker Co., Alton, Ill., has 
announced the establishment of the 
following sales offices: Sullivan 
Valve & Engineering Co., 910 So, 
Arizona St., Butte, Mont., and 
Leonard H. Pratt, 19409 Fleming 
Ave., Detroit, Mich. 


Reading Iron Co., Reading, Pa., 
announces the consolidation of its 
general executive and general sales 
offices in Philadelphia, Pa., in the 
Terminal Commerce Bldg., 401 No. 
Broad St. 


The Ludlow Valve Mfg. Co, 
Troy, N. Y., has established The 
Canadian Ludlow Valve Mfg. Co., 
Ltd., with offices located at 930 Well- 
ington St., Montreal, and factories at 
Three Rivers, Quebec, St. Thomas, 
Ontario and Fort William, Ontario. 


Johns-Manville Corp., 292 Mad- 
son Ave., New York, at the last 
meeting of its board of directors 
elected five vice-presidents to have 
executive supervision over the fol- 
lowing territorial districts: T. K. 
Mial, Metropolitan Boston, Phila 
delphia and New York State; R. C 
Harden, Chicago, St. Louis, North 
western and Denver; G. R. Lewis 
Cleveland, Detroit, Pittsburgh an 
Cincinnati; J. M. Taylor, Nev 
Orleans, Atlanta and Houston 
Franklin Shuey, San Francisco, Lo 
Angeles and Seattle. 


American Smoke €§ Soot Washe 
Co., Inc., has removed its offices t 
1775 Broadway, New York. 
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Jennings Pump provides 
GREATER CAPACITY 
at Less Horsepower 


aw design gives the 
Jennings Vacuum Heating 
Pump extra capacity to handle 
large quantities of air and con- 
densation at minimum expen- 
diture of power. 


Two separate units comprise a 
Jennings Pump. One pumps 
only water, the other only air. 
Each can be, and is, designed 
for maximum efficiency. Neither 
unit ever handles the fluid of the 


other. The combined air and 
water capacity of the pump is 
maximum air capacity plus max- 
imum water capacity... an ex- 
clusive Jennings feature. 


This extra Jennings capacity 
guarantees satisfactory per- 
formance. It enables the pump 
to handle peak loads in the heat- 
ing system. Power consumption 
is small. Operating costs are 
low. Write for Bulletin 85. 


Jennings Vacuum Heating Pumps are fur- 
nished in capacities of 4 to 400 g.p.m. of 
water and 3 to 171 cu. ft. per min. of air. 
For serving up to 300,000 sq. ft. equivalent 
direct radiation. 


VACUUM PUMPS AND COMPRESSORS FOR 
AIR AND GAS + » RETURN LINE AND 
AIR LINE VACUUM STEAM HEATING 
PUMPS CONDENSATION PUMPS 
» FLAT BOX PUMPS » CENTRIF- 
UGAL PUMPS SUCTION (SELF- 
PRIMING) CENTRIFUGAL PUMPS » + 
SUMP PUMPS» + SEWAGE PUMPS 
» » PNEUMATIC SEWAGE EJECTORS 


NASH ENGINEERING COMPANY, 81 WILSON ROAD, SOUTH NORWALK, CONN. 


Jennings Pumps 
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